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Summary 

The production of agricultural commodities, such as palm oil or soy, is often linked to the 

deforestation of biodiversity-rich tropical rainforests with high carbon storage capacities. These 

so-called forest-risk commodities are traded along international supply chains and primarily 

consumed as ingredients of food, feed, and fuel in the European Union (EU) and many other 

countries in the world. Thus, private sector actors as well as the governments of several European 

countries have acknowledged a shared responsibility for the adverse effects of the demand for 

forest-risk commodities and established the goal of eliminating deforestation from supply chains. 

However, due to several obstacles, this goal is still far from being reached. How it can be 

effectively and efficiently ensured that commodities sourced from distant regions are free from 

deforestation remains an important, topical question that is being tackled by researchers and 

policymakers.  

This dissertation sets the focus on sustainability certification as one potential instrument 

to ensure deforestation-free supply chains, because different public and private stakeholders 

have already been investing resources in promoting certification and developing standards that 

include forest conservation criteria. The focus is further specified on the geographical level by 

concentrating on the EU as a major market for forest-risk commodities, and on the commodity 

level by selecting palm oil and soy, as these are particularly relevant for the EU. Different uses of 

these commodities (i.e., food, feed, and biofuels) are considered in the analysis. The dissertation 

is comprised of four articles contributing insights that are relevant for answering the following 

three research questions (RQs):  

I. To what extent is the development of deforestation-free supply chains supported by 

policy measures in the EU? 

II. Which factors influence the demand for certified sustainable, deforestation-free 

products? 

III. Which sustainability certification systems should be supported to ensure deforestation-

free supply chains?  

With respect to RQ I, the development of relevant EU policies that particularly apply to 

palm oil is studied by conducting a discourse analysis. This analysis focuses on the European 

Parliament resolution on palm oil and deforestation of rainforests, and on the EU Renewable 

Energy Directive II (RED II). The results indicate that these policies promote the view that the 

sustainability of palm oil currently cannot be ensured by existing voluntary sustainability 

certification systems. Mandatory sustainability certification according to stricter standards is 

suggested as a solution in the European Parliament resolution. The RED II classifies palm oil as the 
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only high-risk commodity with respect to indirect land-use change (ILUC). Consequently, palm oil 

will be phased out as a biofuel feedstock in the context of the EU’s renewable energy targets, 

unless certain exception criteria are fulfilled. Actors from Indonesia and Malaysia, the main palm 

oil producing countries, express opposition to the EU policy development. They argue that palm 

oil is the most sustainable alternative available. Existing controversies on the sustainability of 

palm oil have been fueled by discourses related to the development of the new EU policies. 

Although these policies aim to support the development of deforestation-free supply chains, 

there are no legally binding regulations for other uses apart from bioenergy yet. Moreover, other 

forest-risk commodities deserve consideration in future policy development. For policymakers, it 

is also important to ensure that policy measures are based on empirical evidence to reduce the 

risk of (trade) conflicts. 

Concerning RQ II, it is important to gain knowledge about relevant drivers of demand for 

certified sustainable products, as this demand is lagging behind supply for several commodities 

(e.g., palm oil, soy, cocoa). In this context, consumer attitudes and preferences toward (certified) 

palm oil are a relevant field of interest. In the first step, focus group discussions on palm oil as a 

food ingredient are conducted with consumers in Germany to gain detailed insights into these 

aspects. The results of a qualitative content analysis show that respondents are better informed 

about the disadvantages of palm oil than about its advantages, which influences their attitudes. 

Most respondents indicate an aversion to palm oil and express their preferences for palm-oil-free 

products, although they lack knowledge about alternatives to palm oil. Palm oil is not only 

perceived as unsustainable but also as unhealthy, which is not generally supported by scientific 

evidence. Neither the Roundtable on Sustainable Palm Oil (RSPO) – a multi-stakeholder initiative 

defining sustainability standards that include zero-deforestation criteria – nor the respective RSPO 

product labels are known among respondents. Still, a small price premium for RSPO-certified 

sustainable palm oil is found to be acceptable if certain conditions are fulfilled, particularly 

referring to the trustworthiness of the certification system. However, other product attributes as 

well as personal and situational factors seem more relevant than palm oil in actual purchase and 

consumption decisions. Particularly the product price, the brand, the taste, the availability, and 

the time required to search for relevant product information are among the mentioned aspects. 

In the second step, a discrete choice experiment with chocolate cookies is implemented 

as part of a web-based survey conducted in Germany. The purpose is to quantify stated 

preferences and the willingness to pay for products containing RSPO-certified palm oil, as 

compared to conventional palm oil and palm-oil-free alternatives. The experiment is split into two 

parts: before and after providing information on palm oil production and the sustainability labels 

used in the experiment. On average, respondents prefer palm-oil-free cookies over RSPO-certified 
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cookies, while cookies containing exclusively RSPO-certified palm oil (“RSPO certified”) are 

preferred over cookies that may contain both certified and uncertified palm oil (“RSPO mixed”). 

However, the results of a latent class analysis reveal relevant differences in stated preferences 

and characteristics between different consumer segments. For instance, one segment clearly 

avoids palm oil in general, another segment is indifferent, while a third seems to be concerned 

about sustainability and supports certification. Cheaper products are generally preferred by many 

respondents, which is in line with the results of the focus group discussions and previous studies. 

After information provision, preferences for both RSPO-certified and palm-oil-free products 

increase, with the latter still prevailing. The results suggest that targeted information might help 

to increase the demand for certified sustainable palm oil among certain consumer segments. 

Nevertheless, it will probably not be sufficient to achieve a large-scale transformation toward 

sustainability. Among other aspects, consumers’ concerns about potential adverse health aspects 

of palm oil consumption might also be relevant, but have not been in the focus of this study.  

While the RSPO provides the globally predominant certification system for palm oil used 

in consumer products, the variety of relevant certification systems is much larger for soy, which is 

mainly used as a feed ingredient in Europe. This variety makes it difficult for policymakers and 

private sector actors to identify which systems should be supported to achieve zero-deforestation 

targets. Referring to RQ III, a conceptual framework for the assessment of certification systems in 

the zero-deforestation context is developed. It comprises three main elements that need to be 

sufficiently stringent: sustainability standards, assurance systems, and chain-of-custody (CoC) 

certification. CoC certification is used to ensure traceability of commodities along the supply chain 

– an important aspect that had not been sufficiently considered in previous studies. In this 

framework, it is argued that only segregation and identity preservation are CoC systems that may 

ensure traceability, because other CoC systems do not prevent the blending with uncertified 

commodities. The framework is then applied to assess a sample of 16 soy certification systems. 

The results suggest that only few certification systems are adequate for ensuring deforestation-

free soy supply chains and should be supported: ISCC EU, ISCC PLUS, ProTerra, Donau Soja, 

Europe Soya, as well as RTRS – provided that an adequate CoC system is used, which is optional 

for some of these systems. In the case of soy used as feed, certification is not communicated via 

labels to final consumers of animal products. Thus, the demand for soy certified according to the 

respective standards would need to be more directly stimulated by soy-sourcing companies. 

Overall, this dissertation makes important contributions to policy-relevant research on 

deforestation-free supply chains by focusing on sustainability certification for two relevant forest-

risk commodities and different uses. Further research is required, for instance considering other 

forest-risk commodities, such as cocoa, as well as the demand and consumption outside the EU. 
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Although some progress with respect to achieving zero-deforestation goals can be observed, 

several obstacles still need to be overcome, for instance related to transaction costs. There is still 

a significant gap between the supply of and the demand for certified products. This means that 

certified products have to be sold without a premium, which reduces incentives for producers to 

achieve certification. Prevailing preferences for palm-oil-free products remain a challenge, as 

alternatives to palm oil are less efficient in terms of output per production area. Moreover, trade 

in (unsustainable) palm oil might just be diverted to other import markets. Thus, certification 

systems and the respective labels should be promoted by providing targeted and easily digestible 

information to consumers. Consumers’ trust in certification should be strengthened by supporting 

and promoting ambitious certification systems. 

Nevertheless, addressing consumer attitudes and preferences alone will most likely not 

be sufficient to increase the market share of deforestation-free commodities. To address leakage 

and displacement, certification approaches need to be upscaled by considering various 

commodities cultivated in certain production areas. Moreover, policies that go beyond non-

binding commitments to support industry initiatives are required. Therefore, mandatory 

sustainability requirements should be developed to restrict the import of unsustainably produced 

forest-risk commodities into the EU. In this context, the aspect of traceability also needs to 

receive more attention in policy and practice. Some of these aspects have already been taken up 

in recent policy development in the EU, which is still in progress and might be supported by 

relevant research and public consultation processes. 
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Zusammenfassung 

Der Anbau verschiedener Agrarrohstoffe, wie beispielsweise Palmöl und Soja, steht häufig in 

Verbindung mit der Abholzung von artenreichen tropischen Regenwäldern mit hoher 

Kohlenstoffspeicherkapazität. Diese sogenannten „Waldrisiko-Rohstoffe“ werden über 

internationale Lieferketten gehandelt und insbesondere für die Nahrungs- und 

Futtermittelproduktion sowie als Biokraftstoffe in der Europäischen Union (EU) und anderen 

Ländern der Welt verwendet. Deshalb haben sowohl privatwirtschaftliche Akteur*innen als auch 

mehrere europäische Staaten die gemeinsame Verantwortung für negative Auswirkungen der 

Nachfrage nach Waldrisiko-Rohstoffen anerkannt und sich „entwaldungsfreie Lieferketten“ zum 

Ziel gesetzt. Dieses Ziel ist jedoch aufgrund verschiedener Hindernisse noch lange nicht erreicht. 

Wie möglichst effektiv und effizient sichergestellt werden kann, dass importierte Rohstoffe aus 

weit entfernten Regionen ohne vorherige Entwaldung angebaut wurden, bleibt eine wichtige und 

aktuelle Frage, die Wissenschaft und Politik beschäftigt. 

Diese Dissertation setzt den Fokus auf Nachhaltigkeitszertifizierung als ein mögliches 

Instrument, um entwaldungsfreie Lieferketten umzusetzen, da verschiedene öffentliche und 

private Akteur*innen bereits Ressourcen in die Förderung von Zertifizierung und die Entwicklung 

von Standards, die Waldschutzkriterien beinhalten, investiert haben. Der Fokus wird weiter 

konkretisiert auf geographischer Ebene durch eine Konzentration auf die EU als einen wichtigen 

Markt für Waldrisiko-Rohstoffe, und auf Produktebene durch die Auswahl von Palmöl und Soja, da 

diese besonders relevant für die EU sind. Es werden verschiedene Verwendungsmöglichkeiten (für 

Nahrungsmittel, Futtermittel, und Biokraftstoffe) berücksichtigt. Die Dissertation besteht aus vier 

Artikeln, die relevante Erkenntnisse zur Beantwortung der folgenden Forschungsfragen (RQs) 

beitragen: 

I. Inwiefern wird die Entwicklung von entwaldungsfreien Lieferketten durch 

Politikmaßnahmen in der EU unterstützt? 

II. Welche Faktoren beeinflussen die Nachfrage nach nachhaltigen und entwaldungsfreien 

Produkten, die entsprechend zertifiziert sind? 

III. Welche Nachhaltigkeitszertifizierungssysteme sollten unterstützt werden, um 

entwaldungsfreie Lieferketten zu gewährleisten? 

In Bezug auf RQ I wird die Entwicklung von relevanten EU-Politikmaßnahmen, die 

insbesondere Palmöl betreffen, mithilfe einer Diskursanalyse untersucht. Der Fokus dieser 

Analyse liegt auf der Resolution des Europäischen Parlaments zu Palmöl und der Rodung von 

Regenwäldern sowie auf der Erneuerbare-Energien-Richtlinie II (RED II). Die Ergebnisse zeigen, 

dass diese EU-Politikmaßnahmen die Ansicht vertreten, dass die Nachhaltigkeit von Palmöl nicht 
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mithilfe von existierenden freiwilligen Zertifizierungssystemen sichergestellt werden kann. Die 

Resolution des Europäischen Parlaments schlägt verpflichtende Zertifizierung nach strengeren 

Standards als Lösung vor. In der RED II wird ausschließlich Palmöl als Rohstoff mit hohem Risiko 

für indirekte Landnutzungsänderungen (ILUC) klassifiziert. Deswegen wird Biokraftstoff aus Palmöl 

künftig nicht mehr auf Erneuerbare-Energien-Ziele angerechnet, sofern nicht bestimmte 

Ausnahmekriterien erfüllt werden. Akteur*innen aus Indonesien und Malaysia, den wichtigsten 

Palmöl-produzierenden Ländern, lehnen die geplanten EU-Politikmaßnahmen ab. Sie 

argumentieren, dass Palmöl die nachhaltigste verfügbare Option ist. Bestehende Kontroversen 

um die Nachhaltigkeit von Palmöl wurden durch die geplanten Politikmaßnahmen in der EU 

verstärkt. Obwohl diese Politikmaßnahmen die Entwicklung entwaldungsfreier Lieferketten 

unterstützen sollen, gibt es bisher keine verbindlichen Vorschriften für die nichtenergetische 

Verwendung. Außerdem sollten weitere Waldrisiko-Rohstoffe in Politikmaßnahmen stärker 

berücksichtigt werden. Politische Entscheidungsträger*innen sollten auch sicherstellen, dass 

Politikmaßnahmen auf Fakten basieren, um das Risiko von möglichen (Handels-)Konflikten zu 

reduzieren. 

Hinsichtlich RQ II ist es wichtig, Wissen über relevante Einflussfaktoren auf die Nachfrage 

nach zertifiziert nachhaltigen Produkten zu gewinnen, da diese Nachfrage für einige relevante 

Rohstoffe (z.B. Palmöl, Soja, Kakao) geringer ist als das Angebot. In diesem Zusammenhang sind 

die Einstellungen und Präferenzen von Verbraucher*innen ein relevantes Forschungsfeld. Im 

ersten Schritt werden daher mehrere Gruppendiskussionen zu Palmöl in Lebensmitteln mit 

Verbraucher*innen in Deutschland durchgeführt, um diese Aspekte detailliert zu untersuchen. Die 

Ergebnisse der qualitativen Inhaltsanalyse zeigen, dass die Teilnehmenden über die Nachteile von 

Palmöl besser informiert sind als über dessen Vorteile, was die Einstellungen entsprechend 

beeinflusst. Die meisten Teilnehmenden äußern eine ablehnende Haltung gegenüber Palmöl und 

eine Präferenz für palmölfreie Produkte, obwohl sie über Alternativen zu Palmöl wenig informiert 

sind. Palmöl wird nicht nur als nicht nachhaltig, sondern auch als ungesund wahrgenommen, 

wobei negative Auswirkungen auf die Gesundheit nicht durch wissenschaftliche Erkenntnisse 

belegt werden können. Weder der Roundtable on Sustainable Palm Oil (RSPO), der 

Nachhaltigkeitsstandards für Palmöl mit Kriterien zur „Null-Entwaldung“ entwickelt hat, noch 

dessen Produktsiegel sind den Teilnehmenden bekannt. Trotzdem wird ein geringer 

Preisaufschlag für RSPO-zertifiziertes Palmöl als akzeptabel angesehen, sofern bestimmte 

Bedingungen erfüllt sind; insbesondere in Bezug auf die Vertrauenswürdigkeit des 

Zertifizierungssystems. Allerdings scheinen andere Produkteigenschaften sowie persönliche und 

situationsbezogene Faktoren in tatsächlichen Kauf- und Konsumentscheidungen eine größere 

Rolle zu spielen als Palmöl. Insbesondere der Preis, die (Hersteller-)Marke, der Geschmack, die 
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Verfügbarkeit und der benötigte Zeitaufwand für die Suche von relevanten Produktinformationen 

werden erwähnt. 

Im zweiten Schritt wird im Rahmen einer Online-Befragung in Deutschland ein Discrete-

Choice-Experiment am Beispiel von Schokoladenkeksen durchgeführt. Das Ziel der Studie ist, die 

angegebenen Präferenzen und die Zahlungsbereitschaft für Produkte mit RSPO-zertifiziertem 

Palmöl im Vergleich zu konventionellem Palmöl und palmölfreien Alternativen zu quantifizieren. 

Das Experiment wird in zwei Teilen durchgeführt; bevor und nachdem die Teilnehmenden 

Informationen über den Palmölanbau und die verwendeten Nachhaltigkeitssiegel erhalten. 

Insgesamt bevorzugen die Teilnehmenden palmölfreie Kekse gegenüber Keksen mit RSPO-

zertifiziertem Palmöl. Kekse, die ausschließlich RSPO-zertifiziertes Palmöl enthalten („RSPO 

zertifiziert“), werden gegenüber Keksen bevorzugt, die sowohl Anteile von zertifiziertem als auch 

Anteile von nicht zertifiziertem Palmöl enthalten können („RSPO gemischt“). Allerdings können 

mithilfe einer Latent-Class-Analyse relevante Unterschiede hinsichtlich der angegebenen 

Präferenzen und persönlichen Eigenschaften zwischen verschiedenen Personengruppen 

identifiziert werden. Eine Gruppe beispielsweise vermeidet Palmöl generell, eine andere ist 

indifferent, während sich eine dritte Gruppe Gedanken um Nachhaltigkeit macht und 

Zertifizierung unterstützt. Viele Teilnehmende bevorzugen generell preisgünstigere Produkte, was 

die Ergebnisse aus den Gruppendiskussionen und vorherigen Studien bestätigt. Nach der 

Bereitstellung von Informationen steigen die angegebenen Präferenzen sowohl für RSPO-

zertifizierte als auch für palmölfreie Produkte, wobei letztere weiterhin überwiegen. Die 

Ergebnisse deuten darauf hin, dass zielgerichtete Informationen dabei helfen könnten, die 

Nachfrage nach zertifiziertem, nachhaltigem Palmöl in bestimmten Zielgruppen zu erhöhen. 

Trotzdem wird damit alleine vermutlich keine weitreichende Transformation hin zu Nachhaltigkeit 

erreicht werden. Verbraucherbedenken in Bezug auf mögliche negative gesundheitliche 

Auswirkungen des Palmölkonsums standen nicht im Fokus dieser Untersuchung, könnten aber – 

neben anderen Aspekten – ebenfalls relevant sein. 

Während der RSPO das weltweit wichtigste Zertifizierungssystem für Palmöl in 

Lebensmitteln ist entwickelt hat, gibt es für Soja – das in Europa hauptsächlich für Futtermittel 

verwendet wird – eine deutlich größere Anzahl an relevanten Zertifizierungssystemen. Aufgrund 

dieser Vielfalt ist es für Akteur*innen aus Politik und Wirtschaft schwierig, diejenigen Systeme zu 

identifizieren, die zur Erreichung von „Null-Entwaldung“ in Lieferketten unterstützt werden 

sollten. Im Zusammenhang mit RQ III wird deshalb ein Konzept für die Beurteilung von 

Zertifizierungssystemen mit Fokus auf Kriterien zu Null-Entwaldung entwickelt. Das Konzept 

besteht aus drei Hauptelementen, die ausreichend hohe Anforderungen stellen müssen: 

Nachhaltigkeitsstandards, Verifizierungsmechanismen und Chain-of-Custody-Zertifizierung (CoC-
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Zertifizierung). Mit CoC-Zertifizierung soll die Rückverfolgbarkeit von Rohstoffen entlang der 

Lieferkette gewährleistet werden. Dieser wichtige Aspekt wurde in früheren Studien nicht 

ausreichend berücksichtigt. In diesem Konzept wird argumentiert, dass nur die CoC-Systeme 

„Segregation“ und „Identity Preservation“ die Rückverfolgbarkeit entlang der Lieferkette 

gewährleisten können, weil andere CoC-Systeme die Vermischung mit nicht zertifizierten 

Rohstoffen nicht verhindern. Das Konzept wird anschließend angewendet, um 16 

Zertifizierungssysteme für Soja zu beurteilen. Basierend auf den Ergebnissen sind nur wenige 

Zertifizierungssysteme für die Sicherstellung von entwaldungsfreien Soja-Lieferketten geeignet 

und sollten daher unterstützt werden: ISCC EU, ISCC PLUS, ProTerra, Donau Soja, Europe Soya, 

sowie RTRS. Hierbei wird vorausgesetzt, dass ein geeignetes CoC-System angewandt wird, was bei 

manchen dieser Systeme optional ist. Bei der Verwendung von Soja für Futtermittel wird den 

Verbraucher*innen die Zertifizierung nicht in Form von Siegeln auf tierischen Produkten 

signalisiert. Daher müsste die Nachfrage nach zertifiziertem Soja eher direkt durch Soja-

verarbeitende Unternehmen gesteigert werden. 

Insgesamt leistet diese Dissertation einen wichtigen, politikrelevanten Forschungsbeitrag 

zur Umsetzung von entwaldungsfreien Lieferketten, indem das Instrument der 

Nachhaltigkeitszertifizierung für zwei relevante Waldrisiko-Rohstoffe und verschiedene 

Verwendungsmöglichkeiten untersucht wird. Zukünftiger Forschungsbedarf besteht unter 

anderem in Bezug auf weitere Waldrisiko-Rohstoffe – wie beispielsweise Kakao – sowie in Bezug 

auf die Nachfrage und den Konsum außerhalb der EU. Obwohl Fortschritte hinsichtlich der 

Erreichung von Null-Entwaldung beobachtet werden können, müssen noch einige Hindernisse 

überwunden werden; beispielsweise im Zusammenhang mit Transaktionskosten. Es besteht noch 

immer ein Angebotsüberschuss für zertifizierte Produkte. Das bedeutet, dass zertifizierte 

Produkte ohne Preisaufschlag verkauft werden müssen, was die Anreize zur Zertifizierung für 

Produzent*innen verringert. Präferenzen für palmölfreie Produkte stellen weiterhin eine 

Herausforderung dar, weil Alternativen zu Palmöl weniger effizient in Bezug auf den Ertrag pro 

Anbaufläche sind. Außerdem könnte es zu einer Verlagerung des Handels von (nicht 

nachhaltigem) Palmöl in andere importierende Regionen kommen. Daher sollte das Vertrauen der 

Verbraucher*innen in Zertifizierung gestärkt werden, indem anspruchsvolle Zertifizierungs-

systeme und deren Siegel gefördert und beworben werden.  

Nichtsdestotrotz wird es vermutlich nicht genügen, die Endverbraucher*innen zu 

informieren, um über veränderte Präferenzen den Marktanteil entwaldungsfreier Rohstoffe zu 

erhöhen. Um Verdrängungs- und Verlagerungseffekte zu verhindern, müssen 

Zertifizierungsansätze großflächig umgesetzt werden. Dabei müssen verschiedene Agrarprodukte 

in einem bestimmten Anbaugebiet berücksichtigt werden. Außerdem sind Politikmaßnahmen 
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erforderlich, die über freiwillige Selbstverpflichtungen zur Unterstützung von Initiativen des 

Privatsektors hinausgehen. Verpflichtende Nachhaltigkeitsanforderungen sollten entwickelt 

werden, um den Import von nicht nachhaltig produzierten Waldrisiko-Rohstoffen in die EU 

einzuschränken. In diesem Zusammenhang sollte auch der Aspekt der Rückverfolgbarkeit in Politik 

und Praxis stärker berücksichtigt werden. Einige dieser Punkte werden aktuell bereits im Rahmen 

der Entwicklung von EU-Politikmaßnahmen diskutiert. Dieser Entwicklungsprozess könnte durch 

relevante Forschung und öffentliche Konsultationsprozesse unterstützt werden. 
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1 Introduction 

This dissertation is based on the results of the research project “Accompanying research on the 

organization of deforestation-free supply chains”. This project has been conducted at the Thünen 

Institute of Market Analysis, one of the specialized research institutes of the (Johann Heinrich 

von) Thünen Institute based in Braunschweig, Germany. The Thünen Institute, a federal research 

institute under the auspices of the German Ministry of Food and Agriculture (BMEL), has been 

funding this project for a duration of 3.5 years (10/2017–03/2021).  

The structure of this dissertation is organized as follows: This introductory section 

(section 1) provides relevant background information on deforestation-free supply chains and 

sustainability certification. Moreover, it defines the overarching research questions and the focus 

of this dissertation. Section 2 explains the methods applied in the studies conducted as part of 

this dissertation. Section 3 provides a structured overview of the articles that are subsequently 

presented in section 4. The findings of these articles are discussed in section 5. Final conclusions 

and policy recommendations are derived in section 6. 

 The role of agriculture and trade in deforestation 1.1

Forests are important because they provide habitats for many species as well as crucial ecosystem 

services, such as carbon sequestration, pest control, pollination, and the provision of biomass 

(Brockerhoff et al., 2017; FAO, 2020d; Mori et al., 2017). Deforestation, defined as “the conversion 

of forests to other land use or the permanent reduction of the tree canopy cover below a defined 

minimum canopy cover threshold” (NYDF Assessment Partners, 2019, p. 10), has substantial 

adverse effects on biodiversity, climate, and human livelihoods (Betts et al., 2017; Carrasco et al., 

2017; Lawrence & Vandecar, 2015; Pendrill et al., 2019b). While the average annual (net) loss of 

global forest area has decreased by around 40% since 1990 to 4.8 million hectares (Mha) per year 

for the period 2010–2020
1
 (FAO, 2020d; FAO & UNEP, 2020), the rate of gross tree cover loss – 

not considering reforestation – has still been increasing (FAO & UNEP, 2020; NYDF Assessment 

Partners, 2019). It is important to distinguish between naturally regenerating forests (comprising 

primary forests and other naturally regenerating forests), and planted forests (comprising forest 

plantations and other planted forests) (FAO & UNEP, 2020, pp. 15–16).
2
 Primary forests, 

particularly tropical rainforests, have a higher value in terms of biodiversity, ecosystem services, 

and carbon stocks than forest plantations (Brockerhoff et al., 2017; FAO, 2020d; Meyfroidt & 

Lambin, 2011). In 2019, the loss of primary forests increased by almost three percent compared 

                                                           
1
 For comparison: the annual net loss was 7.84 Mha/year for 1990–2000 and 5.17 Mha/year for 2000–2000 

(FAO, 2020d; FAO & UNEP, 2020).  
2
 For detailed information on forest categories, please refer to FAO & UNEP (2020, pp. 15–16). 
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to 2018 (Global Forest Watch, 2020; Trase, 2020). Thus, quantitative indicators such as net loss of 

global forest area might underestimate sustainability issues linked to deforestation (Meyfroidt et 

al., 2010). 

The expansion of both commercial and subsistence agriculture has been identified in 

several studies as the major driver of global deforestation (e.g., Busch & Ferretti-Gallon, 2017; 

Curtis et al., 2018; Hosonuma et al., 2012). So-called “forest-risk” commodities are linked to a high 

risk of deforestation, particularly in tropical regions. Timber, pulp and paper, beef (and leather), 

soy, palm oil
3
, and cocoa are among the most significant forest-risk commodities (Brack & Bailey, 

2013; Henders et al., 2015; Neeff & Linhares-Juvenal, 2017). Land-use change from forests to 

palm oil plantations for instance has several adverse environmental effects, such as biodiversity 

loss, greenhouse gas (GHG) emissions, pollution of water and air, and soil degradation (Gibbs et 

al., 2015; Grass et al., 2020; Green et al., 2019; Qaim et al., 2020; Vijay et al., 2016). While 

agricultural development often contributes to socio-economic development, not everyone 

benefits equally. Conflicts over land-use rights are a relevant problem in different regions. 

Indigenous communities for instance often lack formal rights and threatened by displacement. 

Exploitation of workers, forced labor, and inappropriate working conditions have been frequently 

reported (Moreno-Peñaranda et al., 2015; Orsato et al., 2013; Qaim et al., 2020).  

Large volumes of several forest-risk commodities are traded along international supply 

chains, meaning that importing countries “consume” deforestation and GHG emissions 

“embodied” in products (European Commission, 2013; Henders et al., 2015; IDH, 2020b; Pendrill 

et al., 2019b; Pendrill et al., 2019a). The European Union (EU) was the largest import market for 

embodied (gross) deforestation linked to agricultural commodities in the period 1990–2008 

(Brack & Bailey, 2013; European Commission, 2013), while more recent data shows that China has 

become the largest market overall for several forest-risk commodities (beef, palm oil, and soy), 

followed by the EU (Trase, 2020). Within Europe, Germany accounts for the largest volumes of 

“hidden carbon emissions” linked to imported agricultural commodities (IDH, 2020b). The total 

amount of embodied deforestation imported into the EU from 1990 to 2008 was estimated at 

9 Mha gross (8.4 Mha net considering re-exports) for crop and livestock products within this 

period. The major part (7.4 Mha) can be attributed to the consumption of crops, particularly oil 

crops (70%). Of those, 82% were related to soybeans and soy meal, and 17% to palm oil 

(European Commission, 2013). Soy is mainly produced in the United States of America (USA), 

Brazil, and Argentina, which together account for 77% of the global soybean production (FAO, 

2020c). With regard to palm oil, 84% of the global production takes place in Indonesia and 

                                                           
3
 For the sake of brevity, the term “palm oil“ is here (if not indicated otherwise) used for both palm oil, 

which is extracted from the fruit pulp, and palm kernel oil, which is extracted from the fruit kernel. 
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Malaysia (FAO, 2020b; Oil World, 2019). In the period from 2010 to 2020, Brazil was the country 

with the highest average annual net loss of forest area in the world, while Indonesia ranked third 

(FAO, 2020d, p. 18).
4
 

 Zero-deforestation initiatives and policy development 1.2

In reaction to successful campaigns by environmental non-governmental organizations (NGOs) 

(e.g., Greenpeace, 2006, 2010) and increasing public concerns over the loss of rainforests, several 

public and private initiatives have been launched since the beginning of the 21
st

 century to reduce 

deforestation in general and deforestation linked to international supply chains of agricultural 

forest-risk commodities in particular (Garrett et al., 2019; Lambin et al., 2018; Pirard et al., 2015). 

The example of moratoria implemented in Brazil illustrates opportunities and challenges of zero-

deforestation initiatives that are also relevant for other countries and supply chains. 

In 2006, leading soy traders initiated the Soy Moratorium, a voluntary commitment to 

stop purchasing soy cultivated in previously forested areas in the Brazilian Amazon biome that 

had been cleared after July 2006, the declared cut-off date
5
 (Gibbs et al., 2015; Nepstad et al., 

2014). In the following years, the Soy Moratorium was renewed on an annual basis until 2016, 

when it was renewed indefinitely as a joint decision by the agribusiness industry, the Brazilian 

government, and civil society organizations (Kastens et al., 2017). Despite indications of positive 

effects of the Soy Moratorium (Gibbs et al., 2015; Kastens et al., 2017), there is empirical evidence 

for continued illegal deforestation associated with exported commodities (Rajão et al., 2020; 

Trase, 2020). Relevant problems are indirect land-use change (ILUC) and leakage effects that 

might partly be attributed to the limited scope of the Soy Moratorium, which does not concern 

any other biomes apart from the Amazon or other agricultural activities besides soy. Policy gaps 

and deficiencies in the enforcement of national regulations and instruments, such as Brazil’s new 

Forest Code and the rural environmental registry of private properties (CAR), also contribute to 

these problems (Gibbs et al., 2015; Macedo et al., 2012; Nepstad et al., 2019). 

ILUC generally refers to the process of land-use change in one area induced by land-use 

changes in other areas (Henders & Ostwald, 2014; Meyfroidt et al., 2014). Leakage is defined as “a 

geographical displacement of an environmental impact that counteracts the intended effect of a 

policy” (Henders & Ostwald, 2014, p. 21; Meyfroidt et al., 2013). Incidents of ILUC can be 

observed in Brazil, as the expansion of soy cultivation into pasture displaces cattle farming into 

forest area, inducing deforestation for new pasture (Arima et al., 2011; Macedo et al., 2012; 

Richards et al., 2014; Trase, 2020). In 2009, meatpacking companies signed the G4 Cattle 

                                                           
4
 The Democratic Republic of the Congo ranked second among the countries with the highest average 

annual net loss of forest area (FAO, 2020d, p. 18). 
5
 The cut-off date was later changed to 2008 to be in line with the new Forest Code (Nepstad et al., 2019). 
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Agreement
6
 to address this issue by stopping to source cattle linked to deforestation in the 

Amazon. Its success has been limited, though: The CAR does not cover all plots of land and it is 

difficult to monitor and track cattle, leaving room for leakage, displacement, and cattle laundering 

from non-compliant to compliant properties (Alix-Garcia & Gibbs, 2017; Gibbs et al., 2016; le 

Polain de Waroux et al., 2019; Nepstad et al., 2014). With respect to leakage, the Cerrado 

savanna, particularly in the so-called Matopiba
7
 region, has become the new deforestation 

hotspot in Brazil (Gibbs et al., 2015; Nepstad et al., 2019; Soterroni et al., 2019; zu Ermgassen et 

al., 2020). Despite a voluntary private sector commitment to stop deforestation in the Cerrado 

(WWF, 2018), the Cerrado is still not covered by the Soy Moratorium and not sufficiently 

considered in private sector commitments (Nepstad et al., 2019; Soterroni et al., 2019; zu 

Ermgassen et al., 2020). 

Moratoria have also been established in Indonesia, in this case by the government. In 

2019, a revolving moratorium on the clearing of primary forests and peatlands was made 

permanent. Another moratorium on the issuance of new concessions for palm oil plantations was 

initiated in 2018. However, the effectiveness of these moratoria has been questioned due many 

revisions that have excluded areas of primary forests from the scope, and due to loopholes 

created by a lack of data, monitoring, enforcement and sanctions (EIA, 2019; IDH, 2020b; Jong, 

2019). These examples demonstrate the complexity of deforestation issues related to agricultural 

activities, which depends on various geographical, institutional, and economic factors (Busch & 

Ferretti-Gallon, 2017; le Polain de Waroux et al., 2019; Lyons-White & Knight, 2018).  

This complexity increases even further considering that “forest-risk” commodities are 

traded along international supply chains. Both soy and palm oil exports are dominated by few 

large traders, respectively (Trase, 2020). Still, due to a lack of transparency and traceability, it 

remains difficult for actors downstream of the supply chain to verify whether a product is 

“deforestation-free” or not (Gardner et al., 2019; Godar et al., 2016). Since the Consumer Goods 

Forum (CGF), a global high-level network of many consumer goods retailers and manufacturers, 

agreed in 2010 on a resolution to achieve zero net deforestation related to relevant forest-risk 

supply chains by 2020 (CGF, 2010), many large companies have published zero-deforestation 

commitments (ZDCs). However, these ZDCs differ in the level of ambition, the scope of initiatives, 

and the instruments used for implementation and monitoring. Progress assessments reveal that 

in many cases, implementation is not on track (Donofrio et al., 2017; IDH, 2020b; Jopke & 

                                                           
6
 „G4“ stands for the signatories of the Cattle Agreement; the four largest Brazilian meatpacking companies 

at the time (Bertin, Marfrig, Minerva, JBS), and Greenpeace (Alix-Garcia & Gibbs, 2017). The ambition of 

this agreement is higher compared to another cattle agreement between the industry and regulators of 

the same year, which forbids only sourcing from illegally deforested areas (Brandão Jr. et al., 2020). 
7
 Matopiba is an acronym for the states Maranhão, Tocantins, Piauí, and Bahia (Nepstad et al., 2019). 
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Schoneveld, 2018; Lambin et al., 2018). In the case of palm oil, part of the problem can be 

attributed to the fact that around 40% of the palm oil production in Indonesia and Malaysia is in 

the hand of around 3 million independent smallholders, which makes control at the downstream 

end of the supply chain difficult (ESPO, 2017; Saadun et al., 2018; Trase, 2020).  

Besides the necessity of a common definition of forests, it is crucial to distinguish 

between different understandings of “deforestation-free” or “zero deforestation”, and to 

consider the respective cut-off date. It is usually distinguished between zero illegal deforestation, 

zero net deforestation, and zero gross deforestation. Zero illegal deforestation refers to the legal 

regulations in the respective producer country. Zero net deforestation allows for compensation by 

reforestation in other places, whereas zero gross deforestation does not allow for any conversion 

of forests (Brown & Zarin, 2013; Lambin et al., 2018; Neeff & Linhares-Juvenal, 2017). More 

ambitious pledges consider not only forests but also other valuable ecosystems, committing to 

“no deforestation, no peat, no exploitation” (NDPE) (Larsen et al., 2018; Lyons-White & Knight, 

2018). In 2019, the Accountability Framework initiative (AFi) was launched by various 

stakeholders, with the aim to improve companies’ accountability and to agree on definitions (AFi, 

2020). 

On the political level, several recent agreements, declarations and instruments are 

directly or indirectly relevant for the zero-deforestation agenda. In 2014, the non-legally binding 

New York Declaration on Forests (NYDF) set the goal to halve the deforestation rate by 2030 and 

to stop deforestation by 2030 (NYDF, 2014). The United Nations’ 2030 Agenda for Sustainable 

Development was established in 2015, including the 17 Sustainable Development Goals (SDGs) to 

be achieved by 2030. Particularly SDG 15 (“Life on Land”) contains specific targets related to 

forest conservation, while other goals are also relevant, such as SDG 12 (“Responsible 

Consumption and Production”), or SDG 13 (“Climate Action”) (UNGA, 2015). In 2016, members of 

the United Nations Framework Convention on Climate Change (UNFCCC) signed the Paris 

Agreement aiming at reducing GHG emissions to slow down climate change (UNFCCC, 2015).  

These international agreements have contributed to more specific goal-setting in Europe. 

Two so-called Amsterdam Declarations have so far been signed by Denmark, France, Germany, 

Italy, Norway, the Netherlands, and the United Kingdom, forming the Amsterdam Declarations 

Partnership (ADP). The declarations set the (non-binding) goals to make palm oil supply chains 

fully sustainable (ADP, 2015a), and to eliminate deforestation linked to agricultural supply chains 

by 2020 (ADP, 2015b). The implementation strategy of the ADP has so far prioritized palm oil, soy, 

and cocoa because of their relevance with respect to consumption in the EU (ADP, 2016). The 

palm oil-specific declaration (ADP, 2015a) expresses support for the “Commitment to Support 

100% Sustainable Palm Oil in Europe by 2020”, which just had been signed by several European 
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national palm oil sustainability initiatives, such as the Forum for Sustainable Palm Oil (FONAP) in 

Germany (ESPO, 2015). These national initiatives are mostly driven by industry associations as a 

reaction to pressure by civil society organizations and the media, which had been raising public 

awareness for sustainability issues related to palm oil production (RSPO, 2020a).  

In 2017, the European Parliament called for EU-wide commitments to source only 

sustainable palm oil (European Parliament, 2017). The new Renewable Energy Directive (RED II) 

has defined stricter rules for crop-based biofuels based on ILUC risk, resulting in the classification 

of palm oil as the only crop with high ILUC risk so far (European Union, 2018). In July 2019, the 

European Commission adopted a communication on “stepping up EU action to protect and 

restore the world’s forests”. It stresses the aim to foster the consumption of deforestation-free 

products, to collaborate with countries producing these products, and to improve the access of 

information on supply chains, among other aspects (European Commission, 2019a). According to 

the European Green Deal, which was announced in December 2019, the EU should become 

climate-neutral by 2050. Among various policies and measures proposed as part of this strategy, it 

is stressed that deforestation-free products and supply chains shall be promoted (European 

Commission, 2019b). The Farm to Fork Strategy, an integral part of the European Green Deal, 

aims at achieving a transition towards sustainability “from farm to fork”, referring to food supply 

chains, which explicitly includes the avoidance of deforestation (European Commission, 2020b). 

 Sustainability certification as a potential measure to ensure deforestation-free 1.3

supply chains 

Sustainability certification is one relevant instrument among different options for implementing 

public and private ZDCs (Bager et al., 2020; Garrett et al., 2019; Lambin et al., 2018). Ideally, 

certification could be used as a “common proxy for eliminating deforestation from supply chains” 

(Neeff & Linhares-Juvenal, 2017, p. 2). One of the key actions proposed in the European 

Commissions’ Communication on stepping up EU action to protect and restore the world’s forests 

is to “encourage the strengthening of standards and certification schemes that help to identify and 

promote deforestation-free commodities through, among other things, studies on their benefits 

and shortcomings […]” (European Commission, 2019a, p. 8).  

Sustainability certification may be governed by private companies, by NGOs, by 

governments, or by multi-stakeholder initiatives (MSIs). In general, it can be distinguished 

between mandatory and voluntary certification. Voluntary certification systems are usually 

composed of standards, an assurance system, labels and claims, and (optional) chain-of-custody 

(CoC) systems that shall ensure traceability. Some systems also provide training to producers 

(Komives & Jackson, 2014). Sustainability standards usually comprise at least environmental, but 
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often also social and economic criteria. As of October 2020, the Sustainability Map by the 

International Trade Centre (ITC) for instance provides an overview of more than 270 voluntary 

standards and their various criteria, which also differ in terms of their geographic and product-

related scope (ITC, 2020). As the understanding of sustainability and the ambition of requirements 

varies greatly between standards, it is difficult to evaluate whether a certified product has really 

been sustainably produced (IDH, 2020b), which might increase the risk of “greenwashing”. 

Competition between voluntary certification systems might either lead to a “race to the top” 

(increasing ambition to gain reputation) or a “race to the bottom” (reducing ambition to facilitate 

implementation) (Lambin & Thorlakson, 2018). Further challenges remain due to technical and 

financial barriers to implementation – particularly for smallholders –, resulting in low adoption 

rates. Moreover, certification is often implemented by producers who are already compliant, or 

on land that has already been cleared, which might lead to selection bias (Carlson et al., 2018; 

Glasbergen, 2018; Lambin et al., 2018; van der Ven et al., 2018; Winters et al., 2015). However, 

voluntary private sustainability certification remains an important measure to close regulatory 

gaps, as mandatory national or international standards are often not ambitious enough, not 

sufficiently enforced, or do not even exist (Henson & Humphrey, 2010; Lambin & Thorlakson, 

2018). 

Prominent examples for product-specific MSIs developing relatively wide-spread 

voluntary sustainability standards are the Roundtable on Sustainable Palm Oil (RSPO) and the 

Round Table on Responsible Soy (RTRS), which both have been initiated by the World Wide Fund 

For Nature (WWF) in collaboration with agribusiness companies (Hospes, 2014). Despite criticized 

weaknesses with respect to inclusiveness (Cheyns, 2014), effectiveness, and control mechanisms 

(Garrett et al., 2016; Okereke & Stacewicz, 2018; Ruysschaert & Salles, 2014), these certification 

systems still have comparatively high standards, which are revised on a regular basis. Both RSPO 

and RTRS include zero-deforestation criteria in their most recent versions (RSPO, 2018; RTRS, 

2017).  

According to IDH – The Sustainable Trade Initiative –, an organization which facilitates 

public-private partnerships to tackle sustainability issues in various agricultural sectors and 

countries, 19% of global palm oil production and only 6% of global soy production could be 

regarded “responsible” in 2017. In the case of soy, “responsible” according to the IDH means 

compliant with the Soy Sourcing Guidelines (SSG) defined by the European Feed Manufacturer’s 

Federation (FEFAC) (IDH, 2020b). With respect to zero-deforestation criteria, these non-binding 

SSG require only zero illegal deforestation, though (FEFAC, 2016). According to IDH’s European 

Soy Monitor, FEFAC SSG-compliant soy represented only 22% of the soy used in Europe in 2017 

(IDH & IUCN NL, 2019), and 38% in 2018 (IDH, 2020a). The IDH also indicates the share of 
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deforestation-free soy, estimated as 13% in 2017 (IDH & IUCN NL, 2019), and 19% in 2018 (IDH, 

2020a). However, the underlying assessment by Kusumaningtyas and van Gelder (2019) does not 

consider the aspect of traceability, although IDH emphasizes its importance (IDH, 2020b). Without 

traceability along the supply chain, it cannot be ensured that a commodity, such as palm oil or 

soy, used as an ingredient in a certain product has actually been sustainably produced (Mol & 

Oosterveer, 2015). 

In the case of palm oil, “responsible” refers to certification by the RSPO. The reported 

share of RSPO-certified palm oil imported for food, feed, and oleochemicals
8
 in Europe

9
 was 74% 

in 2017 (IDH, 2020b), and increased to 83% in 2018 (EPOA, 2020). However, it was reported that 

only 60% of the palm oil used by the European food industry and retailers were actually bought as 

RSPO-certified – and this uptake share has been stagnating since 2016, when the data was first 

reported, indicating a persistent demand gap (EPOA, 2020). This gap can also be observed on the 

global scale, as just about half of the supplied RSPO-certified palm oil volumes are taken up by the 

market, and basically no progress could be observed over the past six years (RSPO, 2020b). Similar 

demand gaps are observed also for other commodities. Effectively, this means that producers 

have to sell certified products at market prices, without a premium (IDH, 2020b). 

The European Commission has stressed that the demand for deforestation-free products 

needs to be increased, for instance by providing relevant information to consumers (European 

Commission, 2019a, 2020b). The sustainability of a product in general and the “deforestation-

free” status in particular are so-called credence qualities. Credence qualities are characteristics 

related to production processes and supply chains that – in contrast to search qualities and 

experience qualities – can hardly be assessed by consumers themselves (Darby & Karni, 1973; 

Nelson, 1970, 1974). Consumers cannot distinguish between sustainably and unsustainably 

produced goods because sustainability is a process quality that is not visible and cannot be 

identified before or after consumption, which leads to problems of information asymmetry. 

Extrinsic quality cues such as product labels indicating sustainability certification may be used to 

reduce this information asymmetry by translating sustainability into a search quality (Janßen & 

Langen, 2017; Mol & Oosterveer, 2015; Thøgersen et al., 2010; Vermeir & Verbeke, 2006).  

In theory, consumers who care about sustainability would buy (certified) sustainable 

products. In practice, however, there are many different factors that might influence attitudes, 

preferences and behavior, such as personality factors, values, norms, habits, knowledge and 

experience, contextual factors, and socio-demographic aspects (Gifford, 2014; Grunert et al., 

                                                           
8
 This means that palm oil used in biofuels was not considered (IDH, 2020b). 

9
 The report by IDH covers data from 12 European countries that are responsible for the majority of forest-

risk commodities imported to Europe (e.g., more than 90% of net imports for both soy and palm oil). It 

has to be acknowledged that the available data for some countries is aggregated and in some cases covers 

only those industries or companies that were willing to participate in this initiative (IDH, 2020b). 
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2014; Thøgersen et al., 2010; Vermeir & Verbeke, 2006, 2008). A better understanding of 

consumers’ attitudes and preferences with regard to certain forest-risk commodities and relevant 

certification systems might help to identify ways to increase the uptake of certified, 

deforestation-free products. In contrast to RSPO certification for palm oil, which can be 

communicated via labels on consumer products (RSPO, 2019), soy is mainly indirectly consumed 

by humans in the form of feed “embedded” in animal products (Heron et al., 2018; Wesseler, 

2014). In this case, it is therefore basically impossible for final consumers to evaluate the 

sustainability of this “hidden” ingredient and to incorporate this aspect in their purchase 

decisions. 

 Research questions, research focus and scope 1.4

Within the overall context of ZDCs and related initiatives, this dissertation focuses on voluntary 

sustainability certification, as several public and private stakeholders are already actively involved 

in certification initiatives and have been investing resources in the development of certification 

systems. Moreover, sustainability certification has been suggested in several recent policy 

proposals as an instrument to achieve deforestation-free supply chains. Based on the background 

information provided in the previous sub-sections, three overarching research questions (RQs) 

have been identified that require further research to close knowledge gaps by contributing policy-

relevant insights: 

I. To what extent is the development of deforestation-free supply chains supported by 

policy measures in the EU? 

II. Which factors influence the demand for certified sustainable, deforestation-free 

products? 

III. Which sustainability certification systems should be supported to ensure deforestation-

free supply chains? 

RQ I is relevant because the EU has expressed support for the development of 

deforestation-free supply chains, following initiative by the ADP countries, but concrete political 

measures are still being developed, and the consequences for international trade are unclear. 

RQ II tackles the previously mentioned gap with respect to the uptake of certified products, 

particularly of palm oil. This gap is problematic, as financial incentives for producers to adopt 

better agricultural practices and participate in costly certification are needed. RQ III refers to the 

problem that there are many different sustainability certification systems for different 

commodities that use different definitions of “deforestation-free” (if at all), which makes it 
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difficult for policymakers and supply chain actors to decide which systems to support in order to 

comply with ZDCs.  

These RQs are important but big questions that most likely cannot be conclusively 

answered in one single research project. Thus, the focus of this dissertation is further specified. 

Geographically, the focus lies on the EU as a major import market for several forest-risk 

commodities, because this market relevance means that research supporting the development of 

sustainable, deforestation-free consumption in Europe should have an effect on production 

conditions. While the EU supports this development towards sustainability, other relevant 

markets are still lagging behind (IDH, 2020b; RSPO, 2020a; van der Ven et al., 2018). As public and 

private zero-deforestation initiatives in several European countries still face challenges with 

respect to the implementation of their targets, supporting research is required.  

Among relevant forest-risk commodities, palm oil and soy have been selected as focus 

commodities to contribute answers to the RQs. This commodity focus can be justified by several 

reasons. Palm oil and soy are two out of three commodities that have been prioritized in the 

implementation strategy of the ADP, because they are particularly relevant from the perspective 

of EU consumption (ADP, 2016). Soy accounts for the largest net import volumes consumed by 

European countries. Net imports of palm oil to these countries show a high average growth rate 

of nearly 10%, taking into account data from 2011 to 2016 (IDH, 2020b). Moreover, palm oil is 

globally the most important vegetable oil in terms of global production and consumption volumes 

(Mielke, 2018; Oil World, 2019). The ADP strategy explains why palm oil is particularly interesting 

to study: “As the palm oil sector is relatively organised, has an advanced understanding on 

minimum requirements for sustainability (RSPO or equivalent – as stated in the Amsterdam 

Declaration of the national initiatives) and is facing considerable public pressure on its 

environmental and social impact, this value chain has our special interest” (ADP, 2016, p. 2). In 

line with this argumentation, this dissertation sets an emphasis on palm oil.  

Focusing on palm oil and soy also provides the opportunity to consider different sourcing 

regions (Southeast Asia for palm oil, and South America for soy), and different uses: Soy is 

primarily used in the form of soy meal for animal feed (Lernoud et al., 2018; Mielke, 2018). Thus, 

demand for soy is observed mostly indirectly via demand for animal products. Palm oil (including 

palm kernel oil) is mainly used for cooking and as an ingredient of food products, but it is also 

relevant for oleochemicals (e.g., cosmetics, soap, detergents), and as a biofuel, while the use for 

feed is less relevant on the global scale. Palm oil-based biodiesel is particularly relevant in the EU, 

but less in other regions of the world so far, although demand in other regions is expected to 

increase (Mielke, 2018; Oil World, 2019; WWF, 2016). In the following, the research focus with 

respect to each of the overarching RQs is further specified. 



Chapter 1 – Introduction 

11 

Because of the reasons outlined in the ADP Strategy, recent political discussions on 

deforestation-free supply chains have concentrated on palm oil. Palm oil is a particularly 

controversial commodity with respect to sustainability, because it is efficient and versatile and an 

important source of income for producers, while its production often has adverse social and 

environmental effects, and its consumption is frequently perceived as unhealthy (e.g., Rival & 

Levang, 2014). It is important to understand discourses on the sustainability of palm oil that are 

reflected in recent EU policy proposals, which in turn have provoked discursive reactions by palm 

oil producing countries. By analyzing policy discourses, this dissertation aims to contribute 

relevant insights concerning RQ I. This focus is relevant because it is important for policymakers to 

understand opposing positions in order to avoid potential trade conflicts. Moreover, discourses 

that emphasize negative aspects of palm oil production and consumption might influence public 

perceptions and thereby also reduce the acceptance of certified sustainable palm oil – which 

interferes with ZDCs. Referring to the European market, the RSPO observes that “misinformation 

and negative narratives around palm oil have impacted the possibility to effectively communicate 

the benefits of sustainable palm oil to some audiences” (RSPO, 2020b, p. 55). 

This problem is directly connected to RQ II. In this context, it is important to understand 

final consumers’ knowledge, attitudes, and preferences with respect to certain forest-risk 

commodities in general and certified deforestation-free products in particular. Again, this topic is 

particularly relevant for palm oil, because the ADP countries have prioritized the aim to achieve 

sustainable palm oil supply chains (ADP, 2015a, 2016). It is important to focus on food products, 

because in the EU, the list of ingredients of food products – in contrast to other products – has to 

specify the types of vegetable oils used (European Union, 2011). Thereby, palm oil becomes 

“visible” to consumers. As palm oil has received negative attention in NGO campaigns and media 

contributions focusing on environmental and health aspects (Corciolani et al., 2019; D'Antone & 

Spencer, 2015), public perceptions might have been influenced, also because in the recent past, 

many supermarket products have been advertised with “palm-oil-free” claims (Riganelli & 

Marchini, 2017). While several previous studies have analyzed consumer attitudes and 

preferences with respect to palm oil in different countries (e.g., Disdier et al., 2013; Gassler & 

Spiller, 2018; Hartmann et al., 2018), none of these has explicitly studied trade-offs between 

conventional palm oil, RSPO-certified palm oil, and palm-oil-free alternatives. In this regard, it is 

also relevant to identify relevant influence factors and to estimate potential market shares. As 

part of this dissertation, these aspects are explored in Germany, as Germany is a major palm-oil-

consuming country within Europe which has committed to sustainable sourcing of palm oil (ADP, 

2015a; IDH, 2020b). 
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To tackle RQ III, a conceptual assessment framework is required as a decision-support tool 

for evaluating certification systems. Such a framework needs to consider relevant zero-

deforestation criteria and should be applicable to certification systems for different forest-risk 

commodities and their supply chains. Unlike in the case of palm oil, the variety of voluntary 

certification systems is quite large for soy (ITC, 2019, 2020), which makes soy certification systems 

particularly relevant to assess. In previous studies dealing with similar assessments (Hargita et al., 

2018; Kusumaningtyas & van Gelder, 2019), the aspect of traceability has not been sufficiently 

considered. Without traceability, however, the link between production and consumption gets 

lost. Thus, all relevant components of certification systems, including CoC systems to ensure 

traceability, need to be considered in the framework to be developed. Based on this framework, 

soy certification systems that are relevant for the European feed market (FEFAC, 2016; ITC, 2019) 

should be assessed. 

Section 1 has explained the role agriculture plays in deforestation and introduced the 

topic of sustainability certification in the context of deforestation-free supply chains. Based on the 

identified research problems, three overarching research questions have been defined and the 

research scope has been determined. The following section 2 will introduce the different research 

methods that have been applied to find answers to the three research questions.  
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2 Methodological approaches 

Different research methods have been applied to contribute answers to the research questions 

posed in section 1.4. Research methods are usually classified as either qualitative or quantitative, 

although it has been argued that such a clear distinction is often not possible (Allwood, 2012; 

Creswell, 2009, p. 3). Qualitative methods are relatively open, usually characterized by interaction 

between researchers and participants, interpretation, and the elicitation of non-numerical data. 

They are usually oriented toward deriving general theories from particular cases, which is 

particularly relevant for research topics that are not well explored yet. Quantitative methods are 

characterized by the use of standardized instruments that allow for the elicitation of numerical 

data. Larger samples are used to study relationships between relevant variables, to test research 

hypotheses, and to relate these results to the population of interest (Creswell, 2009, p. 4; 

Kuckartz, 2014, p. 28). Mixed methods are often regarded as a third category that involves the 

integration of both qualitative and quantitative methods (Creswell & Plano Clark, 2011; Kuckartz, 

2014, p. 33). Both qualitative and quantitative methods can be further classified as either data 

collection methods or data analysis methods, while the separation between the two phases is not 

always clear-cut for qualitative methods.  

The following sub-sections describe the main characteristics of the research methods 

applied in this dissertation and provide reasons for their selection. 

2.1 Qualitative methods 

2.1.1 Literature review 

Literature reviews are conducted as part of many research projects – in different forms and with 

varying degrees of detail. Condensed reviews of relevant literature may serve the purpose of 

providing an overview of the topic of interest to describe and discuss the state of knowledge and 

identify research gaps, whereas a more comprehensive literature review that follows clear 

procedures can be a type of scientific article on its own. Narrative reviews, systematic reviews, 

and meta-analyses are examples for different forms of literature review articles (Grant & Booth, 

2009; Jesson et al., 2011; Torraco, 2016). While this dissertation does not include a review article 

per se, reviews of the current state of research are part of each contribution, and two of the 

articles explicitly use literature reviews as part of the methods applied to answer the research 

questions.  

Among the various literature review approaches the integrated literature review was 

chosen. Integrated literature reviews are defined as “a form of research that reviews, critiques, 

and synthesizes representative literature on a topic in an integrated way such that new 
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frameworks and perspectives on the topic are generated” (Torraco, 2005, p. 356). Similar to 

systematic literature reviews, this approach involves a description of the strategy used to select 

literature to be considered in the review, including databases and keywords used for searching. 

The selected literature is analyzed to identify relevant topics and categories. Different forms of 

synthesis are possible, such as a research agenda, a taxonomy, or a conceptual framework 

(Torraco, 2005, 2016). Compared to other literature review methods, this approach was found to 

be particularly suitable for the purpose of this dissertation because it helped to develop a 

conceptual framework to identify sustainability certification systems that are adequate for 

ensuring deforestation-free supply chains. 

2.1.2 Discourse analysis 

Discourse analysis is an umbrella term for different qualitative approaches to study how (spoken 

or written) language is used to frame and give meaning to issues in a certain social context 

(Richardson, 1996; Salkind, 2010, p. 367). There are many different definitions and interpretations 

of the term discourse. The philosophers Jürgen Habermas and Michel Foucault promoted 

different understandings of discourses that form the basis for a broad categorization of discourse 

concepts. Habermas studied discourses from a rather normative point of view and focused rather 

on the aspect of language itself. In contrast, Foucault followed the social-constructivist idea that 

discourses can hardly be evaluated on a normative basis – as there is no objective ‘truth’ –, but 

they provide insights about the socio-political context of discourses and about the actors that 

spread and shape them (Hajer & Versteeg, 2005; Richardson, 1996). Foucault’s poststructuralist 

approach to discourse analysis is useful for understanding the reciprocal relationships between 

different discourses and policies (Feindt & Oels, 2005; Hajer & Versteeg, 2005; Sharp & 

Richardson, 2001). 

Maarten Hajer has developed a so-called argumentative discourse-analytical approach 

(ADAA) in the Foucauldian tradition that is particularly targeted at analyzing discourses 

concerning environmental policies (Hajer, 1995). Several previous studies on other environmental 

policy discourses have used Hajer’s ADAA (e.g., Cotton et al., 2014; Elgert, 2012; Ferns & Amaeshi, 

2017; Soini & Birkeland, 2014). Therefore, this approach has been selected to analyze discourses 

in the context of palm-oil-related policy development in the European Union as part of this 

dissertation. Hajer defines a discourse as “a specific ensemble of ideas, concepts, and 

categorizations that are produced, reproduced, and transformed in a particular set of practices 

and through which meaning is given to physical and social realities“ (Hajer, 1995, p. 44). Analyzing 

discourses according to Hajer’s ADAA involves the identification of storylines, emblems, and 

discourse coalitions. 
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Storylines can be understood as narratives on the subject of interest that are developed 

and spread by discourse coalitions. Emblems are often used as examples in storylines to illustrate 

and emphasize the relevance of the issue at stake. They might be used to represent the complex 

of environmental problems in a certain period (Hajer, 1995, pp. 19–20). A discourse coalition 

consists of actors that may follow different agendas but promote the same storyline. Referring to 

a storyline of deforestation, Hajer explains the concept of a discourse coalition as follows: „All 

actors speak about the rainforest but mean (slightly) different things. […], but they all help to 

sustain, in their own particular way, the story-line of the destruction of the rainforests in 

environmental politics“ (Hajer, 1995, p. 13).  

2.1.3 Focus group discussions 

Focus group discussions are a popular qualitative data collection method that is characterized by 

interactions within the focus group, which is a group of respondents sampled according to the 

purpose of the respective study. Focus group discussions provide insights on the range of 

different opinions and attitudes regarding the issue of interest, which is more difficult to achieve 

(and more expensive) with individual qualitative interviews (Cyr, 2016; Finch & Lewis, 2003; 

Gaiser, 2008; Lamnek, 2010). This method has been used in several previous studies in similar 

research fields (e.g., Barrios & Costell, 2004; Macdiarmid et al., 2016; Sirieix et al., 2013; Zepeda 

et al., 2013). The discussion usually follows a questioning route and is managed by at least one 

moderator. There are no strict rules with respect to the size and the composition of a focus group, 

but it should be large enough to keep the discussion going and not too large to be managed by 

the moderator. Six to eight participants are recommended by Lamnek (2010) and K. Stewart and 

Williams (2005). Focus group discussions are particularly suitable for exploratory studies to 

develop research hypotheses on topics that have not previously been qualitatively analyzed in 

detail. However, the sample is usually not sufficiently large and representative to generalize 

conclusions for the population of interest (Barrios & Costell, 2004; Gaiser, 2008; Johnson et al., 

2007; Palinkas et al., 2015). 

While focus group discussions are still usually conducted face-to-face, the advancement 

of technology has led to the development of different computer-mediated discussion settings. 

Using appropriate chat tools or web conferencing software, focus group discussions can also be 

conducted via the internet (Franklin & Lowry, 2001). Online focus groups have several advantages 

compared to face-to-face focus groups. For instance, it is possible to connect respondents from 

different places or people who are immobile, at very low costs compared to face-to-face focus 

group discussions (e.g., Lobe, 2017; Stewart & Shamdasani, 2017; Woodyatt et al., 2016). In times 

of physical distancing requirements (i.e., due to the COVID-19 coronavirus pandemic beginning in 

2019/2020), online research methods have become even more relevant. Synchronous online 
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focus group discussions that allow for real-time interactions between participants can be either 

text-, audio-, or video-based, while the latter option also includes sound. Particularly text-based 

online focus groups allow for the discussion of sensitive topics due to the higher degree of 

anonymity (Lamnek, 2010; Reid & Reid, 2005). Transcription costs can be saved because the text 

is immediately available. However, important contextual information might get lost due to the 

lack of vocal and visual cues (Holt, 2010). Additional disadvantages of online focus groups are the 

requirement of technical infrastructure and skills as well as difficulties in remotely moderating the 

discussion (Brüggen & Willems, 2009). Particularly text-based discussions bear the risk of 

conversation threading, the problem of parallel discussion threads sidetracked from the main 

discussion (Franklin & Lowry, 2001; Gaiser, 2008; Stewart & Williams, 2005).  

Previous studies provide more detailed information on the benefits and weaknesses of 

face-to-face and online focus group discussions (e.g., Gaiser, 2008; Reid & Reid, 2005; Schneider 

et al., 2002; Stewart & Shamdasani, 2017). For this dissertation project, both face-to-face and 

online focus group discussions were conducted, using the same semi-structured questioning route 

in order to utilize the benefits of both methods while offsetting their weaknesses. Due to a higher 

risk of technical issues with video- or audio-based online focus groups, the text-based 

synchronous format was chosen. Methodological lessons learned from the organization and 

implementation of the text-based synchronous online focus groups have been published in a 

research note (Hinkes, 2020). In particular, it was recognized that this mode of discussion allows 

participants to use a web-based search engine to search for answers to the questions discussed in 

the focus groups, which might lead to biased statements. 

2.1.4 Thematic content analysis and document analysis 

Different forms of qualitative content analysis can be applied to analyze data collected in focus 

group discussions or by using other qualitative data collection methods. Some examples are 

evaluative qualitative content analysis, summative content analysis, typological analysis, and 

thematic (content) analysis (Braun & Clarke, 2006; Hsieh & Shannon, 2005; Kuckartz, 2016; 

Mayring, 2000; Schreier, 2014). It was decided to analyze the transcripts from the face-to-face 

and online focus group discussions using thematic content analysis
10

 according to Braun and 

Clarke (2006) and Kuckartz (2016) because it fits to the research purpose and is relatively flexible 

to apply. This is because thematic content analysis is not bound to a specific theoretical 

framework, and it is rather a category of analytic approaches than a single method (Braun et al., 

2019; Braun & Clarke, 2006). In contrast to other approaches, there are no strict rules with 

respect to the deductive or inductive development of the codebook, the extraction of data from 

                                                           
10

 Braun and Clarke (2006) refer to “thematic analysis“ but later explain that the term “thematic content 

analysis” may be used interchangeably (Braun et al., 2019). 
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the available materials, or the quantification of the identified aspects (Braun & Clarke, 2006; 

Kuckartz, 2016; Schreier, 2014). This flexibility is particularly appropriate for the exploration of 

rather new research questions for which no theory on relevant categories exists yet, leaving room 

for development and interpretation by the researcher (Braun et al., 2019). 

Thematic content analysis is characterized by multi-stage coding of the data to develop 

thematic categories or themes, which aim at “reflecting a pattern of shared meaning” (Braun et 

al., 2019, p. 845). Both inductive coding (i.e., deriving codes from the material) and deductive 

coding (i.e., applying codes based on research hypotheses and the questioning route) can be 

used. The resulting coding system consists of thematic (main) categories and usually at least one 

level of sub-categories (Braun & Clarke, 2006; Kuckartz, 2016). Nowadays, coding and memo 

writing is usually performed using computer-assisted qualitative data analysis software (CAQDAS). 

MAXQDA Analytics Pro 2018 was used for the thematic content analysis in this research project. 

The thematic main categories have primarily been developed based on the thematic sections of 

the semi-structured questioning route used for the focus group discussions (deductive coding), 

while the sub-categories and supplementary topics that came up in the discussions have primarily 

been derived from the transcribed material (inductive coding). The codebook and the results of 

the analysis have been intensively discussed with fellow researchers. 

For the qualitative analysis of different types of documents as part of the integrated 

literature review and the discourse analysis conducted, guidelines for document analysis have 

been considered. Document analysis according to Bowen (2009) is an analysis method similar to 

thematic content analysis that can be applied to all kinds of documents in addition to scientific or 

grey literature. The selected documents are iteratively analyzed by inspecting the documents first 

superficially and then in more detail, before critically interpreting the content in consideration of 

contextual aspects (Bowen, 2009). 

2.2 Quantitative methods  

2.2.1 Online survey 

A survey is a data collection method that can be implemented in different forms: as personal face-

to-face interviews, via telephone or mail, or in web-based formats. Over the past 15 years, online 

(or web-based) surveys have become increasingly popular and are nowadays frequently applied in 

marketing and consumer research (Evans & Mathur, 2018). Online surveys are usually 

implemented to collect primarily quantitative data, using a standardized questionnaire that can 

be accessed on a website. The web-based format has several advantages over paper-based 

questionnaires: it offers many design options, time and costs can be saved, and the data is directly 

available for analysis and does not have to be manually entered into a computer system. 
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Moreover, self-administration via the internet increases flexibility for respondents, while biases – 

such as social desirability bias – might be reduced when interviewers are absent. Items can be 

presented in a randomized order, which also helps to reduce bias. There are many different web-

based survey tools offering various dynamic features as well as the integration of experiments 

(Evans & Mathur, 2018; Vehovar & Lozar Manfreda, 2008).  

Potential problems of surveys in general – irrespective of the mode of implementation – 

are related to different types of errors that might lead to biased results. Among the most relevant 

errors are measurement error, sampling error, coverage error, and nonresponse error. 

Measurement error refers to differences between the measured responses and the true values, 

which might for instance result from deficiencies in the questionnaire design or implementation, 

or respondents’ lack of understanding, motivation, or protest responses (Couper, 2000; Evans & 

Mathur, 2018; Fricker, R.D., Jr., 2008; Vehovar & Lozar Manfreda, 2008). Cognitive pretesting of 

the questionnaire is recommended to reduce errors related to a potential lack of understanding 

(Lenzner et al., 2016). Thus, cognitive pretests have been conducted in the preparatory phase of 

the online survey implemented as part of this dissertation. Coverage error results from 

discrepancies between the target population (which is to be studied) and the frame population 

(which can be accessed to select the sample). An example for coverage error in online surveys is 

the exclusion of people without internet access.  

Sampling error results from differences between the sample and the frame population. 

There are two main categories of sampling approaches: probability-based sampling and non-

probability sampling. Strictly speaking, only probability-based sampling can be used for statistical 

inference because with non-probability sampling, the probability of selection is not known. 

However, probability-based sampling is difficult to achieve, particularly with web-based surveys. 

Non-response error occurs if invited respondents decide against participation or do not complete 

the survey. Item non-response error refers to skipping questions within the survey. This problem 

can relatively easily be avoided in web-based surveys by defining questions as mandatory. To 

reduce non-response bias in general, incentives might be offered to respondents (Couper, 2000; 

Evans & Mathur, 2018; Fricker, R.D., Jr., 2008; Vehovar & Lozar Manfreda, 2008).  

For the purpose of studying consumer preferences for palm oil as part of this dissertation, 

it was decided to implement a web-based survey with a quota-based non-probability sample 

recruited from an volunteer online panel, which is common in market research and relatively 

efficient in terms of cost and time (Evans & Mathur, 2018; Fricker, R.D., Jr., 2008). 

2.2.2 Principal component analysis 

Often many different items are included in a survey questionnaire, and it is hardly possible to 

include and interpret all of them as single variables in the data analysis. Principal component 
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analysis (PCA) and factor analysis (also known as common factor analysis, principal axis factoring, 

or principal factor analysis) are two very similar methods that can be used for reducing the 

number of variables based on correlations while minimizing information loss (Sarstedt & Mooi, 

2019, pp. 259–262; Widaman, 1993). Sometimes different terminologies are used in the 

literature, which might lead to confusion. Hair et al. (2019, pp. 139–140) for instance summarize 

both (common) factor analysis and PCA under the category of exploratory factor analysis
11

. Factor 

analysis and PCA differ in their underlying assumptions and objectives. PCA aims at reproducing a 

data structure while reducing the number of components as far as possible. Factor analysis tries 

to explain the relationship between variables based on identified underlying factors. In contrast to 

PCA, which assumes that the total variance of a variable is shared with the other variables, factor 

analysis assumes that there is also unique variance, which cannot be reproduced (Sarstedt & 

Mooi, 2019, pp. 266–267; Widaman, 1993). In this dissertation, it was decided to use PCA to 

identify components based on the items of the questionnaire, as the purpose was rather to 

aggregate the items to components than to explain latent structures, and because PCA has been 

frequently used in market research (Sarstedt & Mooi, 2019, p. 266). Nevertheless, it was also 

checked whether factor analysis would result in different factors, which was not the case. 

Before conducting a PCA, the items’ adequacy for conducting a PCA (or factor analysis) 

has to be assessed. Therefore, the each variable’s measure of sampling adequacy (MSA) according 

to Kaiser and Rice (1974) is examined. The MSA indicates how well the respective variable can be 

explained by the other variables based on common variance. Each MSA value should exceed 0.5 

(with values exceeding 0.8 indicating high sampling adequacy), otherwise it is recommended to 

exclude the item from the analysis. The overall sampling adequacy is indicated by the Kaiser-

Meyer-Olkin (KMO) criterion, which is the overall mean of the MSA values and is evaluated based 

on the same threshold values (Hair et al., 2019, pp. 135–137; Kaiser & Rice, 1974; Sarstedt & 

Mooi, 2019, pp. 264–265). The items used in the online survey implemented as part of this 

dissertation have been assessed in a pre-test for their adequacy to conduct a PCA. In this pre-test, 

a sample of 150 respondents evaluated the respective survey items using the defined 7-point 

Likert scale. Based on the results, the MSA and KMO values were found to be adequate for 

conducting a PCA. The adequacy was later again tested and confirmed for the results of the full 

study. 

When the adequacy has been confirmed, the PCA can be conducted. The number of 

factors (or components) to be extracted can be determined based on different criteria: Kaiser 

criterion, scree plot, explained variance, parallel analysis, and prior information. A rotational 

                                                           
11

 While exploratory factor analysis is used if the structure of components or factors is unknown, 

confirmatory factor analysis might for instance be used in case of well-known structures, such as existing 

scales tested in previous studies (Sarstedt & Mooi, 2019, p. 260). 
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method can be applied to improve the interpretability of the factors. Depending on the 

assumption on relations between the factors, either an orthogonal method (assuming no relation 

between the factors) or an oblique method (assuming some relation between the components) is 

applied. Based on factor loadings, each variable is assigned to a factor, which has to be 

interpreted, labeled, and extracted as a new variable for the purpose of including it in further 

analyses. The internal consistency of a scale (i.e., the items aggregated to a factor) can be 

assessed by different measures, the most popular one being Cronbach’s alpha. Usually, 

Cronbach’s alpha values exceeding 0.7 are deemed favorable, while 0.6 is an acceptable lower 

limit for exploratory studies (Hair et al., 2019, p. 140ff.; Sarstedt & Mooi, 2019, p. 267ff.; Tavakol 

& Dennick, 2011). 

2.2.3 Discrete choice experiment 

Consumer preferences for goods or services can be quantified by using different methods for 

measuring the perceived value or the utility of the good or service from the consumers’ point of 

view. In monetary terms, this perceived value or utility is expressed as willingness to pay (WTP), 

which is the maximum price a consumer is willing to pay for the good or service (Breidert, 2006, 

pp. 23–29). Different methods for estimating WTP can be classified into two main categories: 

revealed preference methods and stated preference methods.  

Revealed preference methods are observations of either market data or (field) 

experiments. Stated preference methods can be categorized as either direct or indirect surveys. 

Due to their relative flexibility and cost-effectiveness as compared to revealed preference 

methods, they are often applied in marketing research on new products and various attribute 

combinations. Disadvantages are potentially lower reliability and validity due to the creation of 

hypothetical markets and difficulties in modeling real market constraints (Breidert, 2006, pp. 38–

55; Louviere et al., 2000, pp. 228–231). Discrete choice experiments belong to the group of 

indirect survey methods, meaning that respondents are not directly asked for their WTP but asked 

to choose between different product variants at different prices. This approach is preferable to 

direct surveys which are more prone to biased results (Breidert, 2006, pp. 48–55). Different 

instruments may be used to further reduce biases, such as a cheap talk script, solemn oath, or 

honesty priming, although the empirical evidence for their effectiveness seems mixed (de-

Magistris et al., 2013; Howard et al., 2017; Tonsor & Shupp, 2011). 

The underlying theoretical framework of discrete choice experiments is mainly based on 

Lancaster’s characteristics theory of value (Lancaster, 1966) and McFadden’s random utility 

theory (RUT) (McFadden, 1974). Lancaster suggests that the different characteristics of a good 

(i.e., attributes and their levels) and not the good itself provide utility to the individual (Lancaster, 

1966). McFadden divides the individual’s utility function into an observable non-stochastic 
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(systematic) component reflecting utility derived from the characteristics, and an unobservable 

stochastic component or (random) error term reflecting idiosyncrasies
12

 (Louviere et al., 2000, 

p. 38; McFadden, 1974). It is assumed that the individual consumer – in consideration of a 

restricted budget – chooses the alternative whose characteristics provide him or her the highest 

total utility (Lancaster, 1966; McFadden, 1974). 

A discrete choice experiment usually has three main phases: experimental design, 

implementation, and analysis (Hensher et al., 2015; Louviere et al., 2000). Concerning the design, 

researchers have to decide on the attributes and levels of the alternatives, the number of 

alternatives per choice set, the number of choice sets presented to each respondent in the 

implementation phase (e.g., as part of a survey), and whether the design is labeled or unlabeled. 

The inclusion of an opt-out (“no choice”) or status quo option allows for more realistic choice 

scenarios (and, consequently, a more realistic estimation of utility parameters), if in real-life 

choice situations it would also be possible to decide against the alternatives offered. If the total 

number of possible attribute combinations is very high, it is recommendable to use a reduced 

design which maximizes efficiency in terms of minimizing standard errors of the parameters 

estimated in the analysis phase (i.e., a so-called D-efficient design). D-efficient designs are 

superior to orthogonal designs if any information on the parameters to be estimated is available 

prior to the implementation (Bliemer & Rose, 2011; Hensher et al., 2015; Johnson et al., 2013; 

Louviere et al., 2000). Different software tools nowadays provide solutions to create such D-

efficient choice designs. For the choice experiment implemented as part of this dissertation, the 

software Ngene by ChoiceMetrics was used to create a D-efficient design based on coefficient 

priors obtained from a pilot study conducted with 57 respondents. 

2.2.4 Mixed logit and latent class analysis 

Depending on the underlying assumptions, different models can be used to analyze data obtained 

from a discrete choice experiment, such as multinomial logit, conditional logit, mixed logit (or 

random parameter logit), nested logit, and latent class models (Hauber et al., 2016; Hensher et 

al., 2015; Louviere et al., 2000; McFadden, 1974, 1986).
13

 Multinomial and conditional logit 

models are based on strong assumptions that are violated in many cases, in particular the 

assumption of the independence of irrelevant alternatives (IIA) (Luce, 1959), which requires that 

the random utility components are independently and identically distributed (Hensher et al., 
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  Potential error sources are omitted variables, measurement inaccuracies, or inconsistent choice behavior 

(Adamowicz et al., 1998, p. 9). 
13

 Originally, the multinomial logit model considered only characteristics of the individual, while the 

conditional logit model introduced characteristics of the alternatives (Hoffman & Duncan, 1988; 

McFadden, 1974). Nowadays, researchers often refer to multinomial logit models when they actually 

mean conditional logit models (Hauber et al., 2016).  
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2015, p. 93ff.; Louviere et al., 2000, p. 44ff.; McFadden, 1974). To account for preference 

heterogeneity among respondents, mixed logit, nested logit, or latent class models are suitable 

options.  

A nested logit model may be used if it can be assumed that product alternatives can be 

classified into different segments (or nests), based on correlations between the random 

components. While it is not necessary that the respondents’ decision-making process follows a 

hierarchical decision tree, assumptions on a hierarchical decision process might help to identify 

the structure of a nested logit model. However, nested logit models do not account for 

heterogeneity derived from the respondents’ characteristics (Hensher et al., 2015, p. 102ff.; 

Louviere et al., 2000, p. 144ff.). Mixed logit models allow (some) parameters to be randomly 

distributed. They are usually estimated using maximum simulated likelihood estimation.
14

 In 

addition to the attribute coefficients, also the respective standard deviations of these mean 

effects are provided for the parameters that are specified as randomly distributed. A statistically 

significant standard deviation can be interpreted as an indicator for relevant preference 

heterogeneity, confirming that the assumption of a random distribution is adequate (Hauber et 

al., 2016; Hensher et al., 2015, p. 106ff.; McFadden & Train, 2000). For the choice experiment 

implemented as part of this dissertation, first a mixed logit model was used to identify the mean 

utility associated with the different product attributes by the overall sample, and to check for 

preference heterogeneity, which could be confirmed by the results. 

However, to identify the sources of preference heterogeneity, either interaction effects 

with socio-economic and/or psychometric attributes have to be estimated, or a latent class model 

can be estimated instead. Interaction effects might be difficult to interpret in case of many 

variables. With latent class models (also known as finite mixture models), observations are 

grouped into classes based on estimated membership probabilities, and segment-specific utility 

parameters are estimated for the product attributes. The classes are called latent because the 

assignment to a segment cannot be directly observed, but is based on latent constructs (i.e., the 

socio-economic and/or psychometric attributes that might be operationalized using survey items 

or aggregated factors). In the standard latent class model, the estimated parameters within a 

latent class (or segment) are fixed, but differ between classes (Boxall & Adamowicz, 2002; 

Hensher et al., 2015, p. 706ff.; Swait, 1994).  

Consequently, latent class models are useful for market segmentation studies and allow 

for more straightforward interpretation compared to complex mixed logit models with interaction 

effects. It was therefore decided to conduct a latent class analysis in addition to the mixed logit 

model that accounted only for main effects. The number of latent classes is not determined by 
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 Maximum simulated likelihood is also known as simulated maximum likelihood (Munkin & Trivedi, 1999). 
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the model, but has to be decided by the researcher based on different criteria, usually considering 

at least model fit and interpretability (Collins & Lanza, 2010, pp. 81–89). There are different 

approaches to latent class analysis. The approach applied in this dissertation uses the 

expectation-maximization algorithm, which is more stable than other algorithms in terms of 

achieving convergence, and allows for considering panel data structure (Bhat, 1997; Pacifico & 

Yoo, 2013; Yoo, 2019).  

2.3 Mixed methods 

Qualitative and quantitative social research methods can be combined in a so-called mixed 

methods study in order to explore certain research questions in depth, thereby getting a better 

understanding of complex issues. Different types of mixed methods designs can be applied for 

different purposes. These types can be mainly distinguished according to their implementation 

sequence and their emphasis on either the qualitative or the quantitative part (Creswell & Plano 

Clark, 2011; Johnson et al., 2007; Kuckartz, 2014). Creswell and Plano Clark (2011) distinguish 

between convergent, explanatory, exploratory, embedded, transformative, and multiphase 

designs. As part of this dissertation, a mixed methods study based on an exploratory design was 

implemented to study consumer attitudes and preferences toward palm oil (articles 2 and 3, 

respectively). 

Exploratory designs are defined as the sequential implementation of qualitative data 

collection and analysis methods in the first phase followed by quantitative data collection and 

analysis methods in the second phase. Results of the first phase are used to further develop 

research hypotheses and instruments to be tested in the second phase in order to generalize the 

findings. Depending on the focus, an exploratory design can be implemented either as theory-

development variant (prioritizing the qualitative phase) or as instrument-development variant 

(prioritizing the quantitative phase) (Creswell & Plano Clark, 2011, p. 90).  

In the case of this research project, consumers’ attitudes toward palm oil had not been 

qualitatively explored in Germany before. Thus, the results from the focus group discussions 

(qualitative) were used to develop both research hypotheses as well as psychometric scales to be 

tested in a subsequent online survey that involved a discrete choice experiment (quantitative). 

The purpose was to find out to what extent the exploratory results of the discussions could be 

generalized for the population of interest. As the quantitative part of the analysis was 

emphasized, this mixed methods study can be classified as using an instrument-development 

exploratory design, or in mixed methods design notation: qual → QUANT
15

 (Kuckartz, 2014, p. 59; 

Morse, 1991).   

                                                           
15

 According to this notation, the arrow indicates the implementation sequence, while the capitalization 

indicates which part is emphasized in the study (Kuckartz, 2014; Morse, 1991). 
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3 Structure and summary of the contributed articles 

This dissertation is composed of four articles that aim at contributing answers to the research 

questions defined in section 1.4 by applying the methods explained in section 2. Table 1 provides 

an overview of these articles, which all have been published in peer-reviewed scientific journals. 

Appendix A provides a list of further publications, of which two are particularly worth mentioning: 

The first is a working paper dealing with a comprehensive assessment of soy certification systems 

(Hargita et al., 2018, 2019), which inspired the development of article (4) with a specific and more 

detailed focus on traceability. The second is a research note on the method of synchronous text-

based online focus groups, which has been applied in the qualitative study described in article (2) 

(Hinkes, 2020). 

Table 1. List of contributed articles 

Article Authors Title Journal 

(1) C. Hinkes 

(2020) 

Adding (bio)fuel to the fire: 

Discourses on palm oil 

sustainability in the context of 

European policy development 

Environment, Development and 

Sustainability, 22, 7661–7682. 

https://doi.org/10.1007/s10668-

019-00541-y 

(2) C. Hinkes, 

I. Christoph-

Schulz (2019) 

Consumer attitudes toward palm 

oil: Insights from focus group 

discussions  

Journal of Food Products 

Marketing, 25(9), 875–895. 

https://doi.org/10.1080/10454446.

2019.1693468 

(3) C. Hinkes, 

I. Christoph-

Schulz (2020) 

No palm oil or certified 

sustainable palm oil? 

Heterogeneous consumer 

preferences and the role of 

information 

Sustainability, 12(18), Article 7257, 

https://doi.org/10.3390/ 

su12187257 

(4) C. Hinkes, 

G. Peter (2020) 

Traceability matters:  

A conceptual framework for 

deforestation-free supply chains 

applied to soy certification 

Sustainability Accounting, 

Management and Policy Journal, 

11(7), 1159–1187. 

https://doi.org/10.1108/SAMPJ-04-

2019-0145 

The four articles included in this dissertation cover different aspects of sustainability 

certification in the context of deforestation-free supply chains. Figure 1 visualizes the relationship 

between the articles with respect to the scope of this dissertation. The first three articles focus on 

palm oil, while the fourth article concerns soy. Article (1) deals with an analysis of discourses on 

palm oil that are reflected in the recent development of policy measures in the EU. One major 

focus lies on the use of palm oil as a biofuel feedstock. Articles (2) and (3) explore consumers’ 

attitudes and preferences toward palm oil as a food ingredient using qualitative (2) and 

quantitative (3) methods. In article (4), an assessment of zero-deforestation criteria with a focus 

on traceability along the supply chain is performed for several soy certification systems. The 
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following paragraphs provide a summary of each of the four contributions. The full articles are 

presented in section 4.  

 

Figure 1. Conceptual overview of the scope of the dissertation 

In article (1), the argumentative discourse-analytical approach (ADAA) according to Hajer (1995) is 

adopted to analyze discourses on the sustainability of palm oil in the context of the development 

of policies on the EU level. The aim of this study is to provide insights into the views and 

arguments promoted by different actors in palm oil producing and consuming countries that 

might influence trade relations. A literature review is conducted to develop a conceptual 

framework for analyzing palm-oil-related discourses. It considers the three pillars of sustainability 

as well as three discursive levels: the product level, the mode of production level, and the 

institutional level. Two policy documents are in the focus of the analysis: the European Parliament 

resolution of 4 April 2017 on palm oil and deforestation of rainforests, and the revised 

EU Renewable Energy Directive (RED II). Qualitative data is extracted from official policy 

documents, scientific literature, media reports, press releases, as well as speeches held at an 

industry-driven palm oil conference. As a result of the discourse analysis, three main positions on 

the sustainability of palm oil are identified:  

1. There is no sustainable palm oil available on the market yet. 

2. Certified sustainable palm oil is the solution. 

3. Palm oil is the most sustainable alternative available. 

The different elements of the ADAA (storylines, emblems, and discourse coalitions) are 

analyzed for each of these positions. The two EU policy documents represent mainly the first and 
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– partly – the second position. Stricter, mandatory sustainability requirements for palm oil are 

developed. In contrast, reactions to this policy development from the main producer countries 

Indonesia and Malaysia refer to storylines related to the third position, emphasizing the aspect of 

land use efficiency. The discourse analysis identifies an intensification of controversies in the 

context of regulations on bioenergy and reveals that storylines are partly influenced by selected 

framing and misconceptions of facts. The findings of this study are particularly relevant for 

policymakers who need to understand regulatory gaps and potential sources of conflict between 

discourse coalitions to avoid trade-related conflicts. 

It is also important to understand to what extent public discourses and other factors 

might affect consumers’ attitudes and preferences, which again might influence the demand for 

sustainable, deforestation-free products. Article (2) covers the first, qualitative part of a mixed 

methods approach. Four face-to-face and four text-based synchronous focus group discussions 

are conducted with a total sample of 66 consumers in Germany. The composition of the focus 

groups is relatively heterogeneous in terms of different socio-economic criteria. The moderated 

discussions follow a semi-structured questioning route and have a duration of 60 to 90 minutes. 

Pictures of a palm-oil-free hazelnut spread product and two different RSPO labels (“RSPO 

certified” and “RSPO mixed”) are used as discussion stimuli. “RSPO certified” means that the 

product contains only RSPO-certified palm oil. “RSPO mixed” means that a mass balance approach 

is applied, which allows for mixing certified with uncertified palm oil. After the discussions, the 

transcribed audio protocols and chat protocols are qualitatively analyzed according to the 

thematic content analysis method by using the software MAXQDA.  

The results show that the respondents know more about potential disadvantages of palm 

oil than about its advantages compared to alternatives. The identified prevailing aversion to palm 

oil is based on discourses on sustainability issues and health aspects. Among the respondents, 

nobody had heard of RSPO certification prior to the discussion. Overall, stated preferences for 

palm-oil-free hazelnut spread are predominant. Still, most respondents express their willingness 

to pay a small premium for “RSPO certified” palm oil (but not for the “RSPO mixed” variant), as 

compared to uncertified palm oil. Several aspects are mentioned as preconditions, such as the 

effectiveness and reliability of the certification system. Despite preferences for palm-oil-free 

products, many respondents lack knowledge about potential alternatives to palm oil. In general, 

palm oil is not perceived as a major decision-relevant factor in real consumption decisions. 

Various aspects are regarded as more important, such as the product price, the taste, brand 

loyalty, and availability. The time required to search for product information is identified as a 

potential barrier to sustainable consumption in general. 
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Building up on these exploratory results, research hypotheses and questionnaire items are 

developed to be tested in the second, quantitative part of the mixed methods study. Article (3) 

deals with a web-based survey including a discrete choice experiment that involves fictitious 

chocolate cookie products. The aim of this study is to quantify stated preferences and WTP for 

RSPO-certified products, as compared to palm-oil-free products and products containing 

conventional palm oil. In this regard, potential sources of preference heterogeneity as well as 

effects of information provision on preferences shall be analyzed. The survey sample selected 

according to socio-demographic quota consists of 1,000 consumers in Germany. The analysis is 

divided into two parts: before and after the provision of information on palm oil and different 

certification systems. Mixed logit models and latent class models are estimated using Stata.
16

 

The results show that cookies with a “palm-oil-free” claim are generally preferred over 

RSPO-certified cookies both before and after information provision. However, the mixed logit 

analysis reveals evidence for preference heterogeneity and statistically significant differences 

between the two parts of the experiment. Before information provision, stated preferences for 

palm-oil-free cookies exceed those for cookies carrying the “RSPO certified” label. Preferences for 

“RSPO mixed”-labeled cookies are statistically insignificant. After information provision, 

significantly positive preferences are identified for all three alternatives, as compared to 

uncertified palm oil. However, palm-oil-free products still provide the highest mean utility.  

A latent class analysis considering socio-demographic attributes and psychometric factors 

is conducted to explore potential sources of preference heterogeneity. Six consumer segments of 

different sizes are identified for part 1 of the experiment. One segment for instance avoids palm 

oil (14% of the sample), another segment is indifferent about palm oil (20%), while a third 

supports certification (16%). Several segments are considerably price-sensitive. The participants 

seem more likely to choose certified palm oil if they have trust in certification and are concerned 

about sustainability, for instance. After information provision, the indifferent segment dissolves, 

and its members split up into other segments. Although the share of respondents who support 

RSPO certification increases, overall preferences for palm-oil-free products increase, too. Thus, 

the provision of information to consumers might help to influence preferences for certified palm 

oil, but it might also have unintended effects and will probably not be sufficient. 

Concerning the credibility and effectiveness of certification systems, article (4) deals with 

an assessment of sustainability certification systems for soy with respect to the question on which 

systems may be suitable to ensure zero deforestation. In a first step, a conceptual framework for 

the assessment is developed based on a literature review. This framework consists of three main 
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 Those respondents who always choose the opt-out option throughout the experiment are excluded from 

further analysis, which leaves a sample of 956 respondents. 
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elements: i) sustainability standards that define forests, zero deforestation, and the respective 

ecosystems to be protected; ii) assurance systems that specify required controls and certification 

procedures; iii) mandatory or optional chain-of-custody certification systems. It is argued that 

among different chain-of-custody systems, only “segregation” and “identity preservation” are 

able to ensure traceability. “Mass balance”, “area mass balance” and “book & claim” are not 

suitable, because these systems cannot ensure that a product contains only certified produce. In 

the second step, the framework is used to assess 16 soy certification systems that have been 

selected based on their compliance with the FEFAC SSG. With respect to elements i) and ii), 

information is mainly retrieved from two previous studies. Concerning element iii), the most 

recent standard documents for the different certification systems are analyzed. The results of the 

assessment indicate that only few soy certification systems fulfill the zero-deforestation criteria 

according to the framework: ISCC EU, ISCC PLUS, ProTerra, Donau Soja, Europe Soya, as well as 

RTRS. Thus, these systems should be prioritized by policymakers and supply chain actors 

supporting zero-deforestation targets. In this regard, relevant opportunities and threats with 

respect to the effective implementation of deforestation-free supply chains are briefly discussed. 
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Abstract

Palm oil is highly versatile, efficient, and cheap—and the most consumed vegetable oil 

globally. However, the expansion of industrial palm oil production has adverse environ-

mental and social effects that have contributed to the development of discourses question-

ing the sustainability of palm oil. Discourses have the power to influence environmental 

policy and may induce change in production, consumption, and trade relations. Contribut-

ing to research on palm oil-related discourses, the aim of this study is to analyze discourses 

in the context of the recent development of European policies. Adopting an argumenta-

tive discourse-analytical approach, we analyze discourses on palm oil within and around 

two relevant policies: the European Parliament resolution on palm oil and deforestation of 

rainforests, and the revised Renewable Energy Directive II of the European Union (EU). 

Although the sustainability of palm oil has been contested between palm oil-producing and 

palm oil-consuming countries for decades, we show how these two policies have added 

fuel to the fire. While the EU frames palm oil as a “forest-risk” and “high ILUC-risk” 

commodity and thereby contradicts previous EU support for palm oil-based biofuels, the 

governments of Indonesia and Malaysia describe the policy development as a “ban on palm 

oil”, “crop apartheid” and the starting point of a potential “trade war”. Both sides dissemi-

nate storylines that are partly biased by a misinterpretation of facts. By providing a clas-

sification of relevant discourses that are discussed in the political context, this article facili-

tates a better understanding of discursive struggles on palm oil.

Keywords Biofuel · Certification · Discourse analysis · European Union · Indirect land use 

change · Palm oil

1 Introduction

Environmental policymaking is influenced by discourses and, vice versa, shapes discourses 

(Feindt and Oels 2005). Discourse coalitions lobby for their interests by promoting certain 

storylines on an issue at stake—which might result in the development of policies or insti-

tutional change (Hajer 1995; Schmidt 2008, 2010; Béland 2009). Policy discourse analysis 
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facilitates a better understanding of political discussions and motivations of different actors 

(Schmidt 2008). The current political debate on the sustainability of palm oil between the 

European Union and major palm oil-producing countries is an interesting and topical case 

for policy discourse analysis. Policies that aim at supporting the sustainable development 

of the palm oil sector need to consider trade-offs between environmental, social, and eco-

nomic aspects (Hansmann et al. 2012).

Globally, palm oil is the most consumed oil among the major vegetable oils and animal 

fats. Indonesia and Malaysia are currently responsible for around 83% of the global palm 

oil production. As the second largest import market for palm oil, the European Union (EU) 

is connected via international supply chains to Southeast Asian producers (Mielke 2018; 

Oil World 2018). While palm oil is primarily used for cooking and as an ingredient in pro-

cessed food, it is also highly relevant for other industries, such as cosmetics and bioenergy 

(Rival and Levang 2014; WWF 2016a; Hunsberger and Alonso-Fradejas 2016; Mielke 

2018). The use as biofuel has become increasingly important. In 2017, the EU used 47% 

of imported palm oil as biofuel (ESPO 2019). Palm oil is not only more versatile, but also 

more efficient and cheaper to produce than alternative oils (WWF 2016a; Rival and Levang 

2014). Due to its versatility, the oil palm has been framed as a “multipurpose plant” (Rival 

and Levang 2014) or “flex crop” (Hunsberger and Alonso-Fradejas 2016; Pye 2019; Borras 

et al. 2015).

But the industrial production of palm oil has adverse social and environmental effects 

that have been frequently criticized, particularly in campaigns by non-governmental organ-

izations (NGOs) (Dauvergne 2017). Land use change for the establishment of oil palm 

monoculture plantations in previously forested areas causes biodiversity loss, soil erosion, 

waste, as well as reduced air and water quality (Moreno-Peñaranda et al. 2015; Vijay et al. 

2016; Fitzherbert et al. 2008; Guillaume et al. 2018; Jiwan 2013; Koh and Wilcove 2008). 

The practice of slash and burn to clear land as well as peatland drainage is not only threat-

ening ecological systems and many species but also causing forest fires and the release of 

carbon dioxide into the atmosphere, which drives climate change (Pacheco and Komaru-

din 2017; Varkkey 2013; Miettinen et  al. 2016). The resulting haze leads to respiratory 

problems and other human health issues (Pye 2019; Larsen et  al. 2018; Goldstein 2015). 

While the engagement in palm oil production provides opportunities for poverty allevia-

tion and economic growth (Azhar et al. 2017; McCarthy and Cramb 2009), there are also 

adverse social effects, such as exploitation and forced labor, conflicts over land rights and 

resources, and reduced economic resilience and food sovereignty of local communities 

(Moreno-Peñaranda et al. 2015; Goldstein 2015; Byerlee and Rueda 2015; McCarthy et al. 

2012; Brad et  al. 2015; Colchester 2016; Gaveau et  al. 2016; Jiwan 2013). These effects 

can be particularly attributed to large-scale, industrial monoculture palm oil production, 

whereas smallholdings are much less problematic (Lee et al. 2014).

Responding to these issues, the Roundtable on Sustainable Palm Oil (RSPO) has been 

formed in 2004 to establish voluntary sustainability certification systems and to improve 

the reputation of the sector (Schouten and Glasbergen 2011; Boons and Mendoza 2010; 

Hospes 2014). However, the industry-dominated RSPO has been criticized for a lack of 

effectiveness in the enforcement of standards and in resolving problems inherent to indus-

trial palm oil production (Schouten and Glasbergen 2012; Oosterveer 2015; Colchester 

2016; Jiwan 2013; Ruysschaert and Salles 2014). Large-scale palm oil production contin-

ues to expand under the disguise of the “industry narrative” of sustainable palm oil (Dau-

vergne 2018). Certification has primarily been implemented in areas that already have low 

forest cover (Carlson et al. 2018), and certified sustainable palm oil is still linked to defor-

estation (Cazzolla Gatti et al. 2019).
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The legitimacy of the RSPO as a form of market-based governance has been further 

questioned, as particularly smallholders, indigenous peoples, and governments have not 

been sufficiently represented and involved (Oosterveer 2015; Cheyns 2011, 2014; Colches-

ter 2016). Due to economic and institutional barriers, independent smallholders are effec-

tively excluded from certification and international markets (Ruysschaert and Salles 2014; 

Ruysschaert 2016; Glasbergen 2018), although small-scale production has a higher poten-

tial to achieve conservation targets (Azhar et al. 2017; Brandi et al. 2015). In an attempt to 

reclaim sovereignty in terms of standard setting, producer countries recently introduced 

national mandatory regulations: the Indonesian Sustainable Palm Oil (ISPO) and Malay-

sian Sustainable Palm Oil (MSPO) standards (Wijaya and Glasbergen 2016; Pacheco and 

Komarudin 2017; Larsen et al. 2018; Astari and Lovett 2019; Hospes 2014).

Different actors frame issues related to palm oil in different ways, as the interpretation of 

sustainability is contested and depends on context and perspective (Corciolani et al. 2019; 

Cheyns 2011; Azhar et  al. 2017; Boons and Mendoza 2010; Ruysschaert 2016). Conse-

quently, the range of storylines on palm oil sustainability disseminated by different actors 

is broad: from a “miracle plant” to a “serious ecological threat” (Rival and Levang 2014), 

a “forest-risk commodity” (Henders et al. 2015) or “conflict palm oil” (Rainforest Action 

Network 2013). Many previous studies have directly or indirectly focused on discourses 

with respect to palm oil properties (e.g., Hunsberger and Alonso-Fradejas 2016; Othman 

et al. 1993) as well as the conditions of palm oil production and its effects on environmen-

tal and social sustainability (e.g., Susanti and Maryudi 2016). Particularly the RSPO (e.g., 

Orsato et  al. 2013; Pye 2019; Schouten and Glasbergen 2011; Moreno-Peñaranda et  al. 

2015; Cheyns 2011; Ruysschaert and Salles 2014, 2016; Dauvergne 2018) and national 

mandatory standards (e.g., Astari and Lovett 2019; Hospes 2014; Dauvergne 2018) have 

been subject of institutional discourse analyses.

However, although the relevance of European policies for the palm oil sector has been 

stressed before (Larsen et al. 2018; Astari and Lovett 2019; D’Antone and Spencer 2015; 

Stattman et  al. 2018), to the best of our knowledge no study has focused on discourses 

related to this aspect yet. The aim of this discourse analysis is therefore to contribute to 

closing this research gap. Following Hajer’s (1995) argumentative discourse-analytical 

approach, we examine official policy documents, presentations, press releases, and media 

articles to explore which discourses on palm oil sustainability have influenced relevant 

EU policies, and which are reflected in reactions by actors from Indonesia and Malaysia. 

Thereby, this article contributes insights into the development of palm oil-related dis-

courses that are relevant for policymakers, researchers, and stakeholders of global palm oil 

supply chains.

The remainder of this article is structured as follows. Section 2 provides information on 

the European policies that are in the focus of this discourse analysis. Section 3 defines and 

explains the conceptual framework, methods, and data used. Section 4 analyzes discourses 

on palm oil sustainability in the context of the selected European policies. In Sect. 5, the 

results are discussed and conclusions are derived.

2  European commitments and policies concerning palm oil

Following the aim to save resources and reduce greenhouse gas emissions, the EU Renew-

able Energy Directive (2009/28/EC) (RED) has facilitated a global bioenergy boom since 

its implementation (Wolf et  al. 2018). The RED set the binding target for EU member 
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states to achieve a renewable energy rate of at least 20% of total energy consumption and 

10% for the transport sector by 2020. Bioenergy has been framed as sustainable energy 

suitable to save  CO2 emissions compared to fossil fuels (Roth et al. 2018), and palm oil-

based biodiesel has been promoted as a cheap energy source (Oosterveer 2015). European 

demand for biofuels has contributed to the expansion of palm oil production in Indonesia 

and Malaysia, which has triggered increasing concerns about adverse effects (Boons and 

Mendoza 2010; Jiwan 2013).

Although sustainability criteria are defined in the form of a “meta-standard” in the 

RED, they have been criticized as being too lax (Stattman et al. 2018). The environmental 

sustainability of biofuel production has been questioned due to indirect land use change 

(ILUC). Biofuel production contributes to the displacement of food crops to other areas of 

high carbon stock value (Valin et al. 2015; Henders and Ostwald 2014; Chiavari 2013; Oos-

terveer 2015; Fargione et al. 2008). Land conversion may induce a “biofuel carbon debt,” 

as carbon released from soil and biomass exceeds emission savings compared to the use of 

fossil fuels (Fargione et  al. 2008). Moreover, socioeconomic consequences of increasing 

demand for biofuel crops have not been adequately considered in the RED (Chiavari 2013). 

The so-called food vs. fuel trade-off has negative effects on livelihoods. As more palm oil 

is used to produce crops for bioenergy, food prices increase and self-sufficiency is reduced 

(Susanti and Maryudi 2016; Boons and Mendoza 2010; Hunsberger and Alonso-Fradejas 

2016; Dauvergne and Neville 2010).

Recent policy development reflects the topicality and importance of emerging dis-

courses on sustainable palm oil. We focus on current discussions in the multilateral 

political context, acknowledging that other initiatives also deserve further analysis, as 

for instance private sector commitments to achieve “deforestation-free” supply chains 

(Pacheco and Komarudin 2017; Donofrio et al. 2017) and national mandatory sustainabil-

ity standards (e.g., Astari and Lovett 2019; Hospes 2014). Figure 1 shows a timeline of 

international and European policy development for the period from 2014 to 2019 that we 

identified as directly or indirectly relevant for the aggravation of political disputes on palm 

oil production, consumption, and trade.

On the global scale, mainly the New York Declaration on Forests (NYDF), the Sustain-
able Development Goals (SDGs), and the Paris Agreement have influenced the develop-

ment of more specific policies in the EU since 2014. The NYDF as one important outcome 

of the UN Climate Summit in 2014 has established the goal of ending global deforestation 

Fig. 1  European policies and commitments affecting the palm oil sector (2014–2019). Source: own contri-
bution
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by 2030. One of the ten NYDF goals focuses explicitly on deforestation for palm oil pro-

duction (NYDF 2014). Several SDGs affect palm oil supply chains, particularly Goal 12 

(“Responsible Consumption and Production”), Goal 13 (“Climate Action”), and Goal 15 

(“Life on Land”). The signatory countries to the Paris Agreement pledged to develop and 

implement “nationally determined contributions” (NDCs) to halt climate change. Indo-

nesia’s first NDC for instance includes targets to increase the use of renewable energies 

(Republic of Indonesia 2016), contributing to increasing national demand for palm oil-

based biodiesel (Nangoy and Jensen 2018).

Within the EU, Regulation (EU) No. 1169/2011 on the provision of food information 

to consumers has made the specific declaration of vegetable oils (e.g., palm oil) on the list 

of ingredients mandatory for food products, thereby increasing the visibility of palm oil. 

In December 2015, two so-called Amsterdam Declarations were signed. One follows the 

overarching aim of stopping deforestation linked to agricultural supply chains by 2020, and 

the other explicitly focuses on achieving sustainability in palm oil supply chains (Amster-

dam Declaration 2015a, b). The Amsterdam Declarations Partnership (ADP) currently 

involves Denmark, France, Germany, Italy, the Netherlands, Norway, and the UK. How-

ever, these commitments are voluntary, without any direct implications for production or 

consumption.

The non-binding European Parliament (EP) resolution of 4 April 2017 on palm oil and 

deforestation of rainforests (2016/2222(INI)) has called for the development of European 

minimum sustainability criteria for imported palm oil and the appropriate consideration 

of adverse effects of palm oil production in the planned revision of the RED. The revised 

Renewable Energy Directive (EU) 2018/2001 (RED II) for the period from 2021 to 2030 

limits the use of crop-based biofuels. It has entered into force in December 2018. Particu-

larly the EP resolution and the RED II, supplemented by a delegated act, have contributed 

to the political dispute between the EU and palm oil-producing countries, as they impose 

restrictions on palm oil for the European market that contradict previous demand. These 

two European policies have therefore been set in the focus of further analysis.

3  Methodology, methods, and data

3.1  Conceptual framework for the policy discourse analysis

According to discursive institutionalism, discourses are formed by ideas, structure, and 

context, and they require agency and interaction (Schmidt 2008, 2010). They have the 

power to induce institutional or policy change, provided that institutional barriers can 

be overcome (Béland 2009; Schmidt 2010). Discourse analysis helps to understand how 

certain storylines on environmental problems are institutionalized in policies (Hajer and 

Versteeg 2005; Hajer 1995; Dryzek 2005; Ockwell and Rydin 2010). Poststructuralist 

approaches to discourse analysis in the tradition of Foucault aim at understanding how 

competing discourses struggle for power and hegemony and thereby shape politics (Hajer 

and Versteeg 2005; Sharp and Richardson 2001; Ockwell and Rydin 2010). They support 

the social–constructivist view that discourses provide insights about the sociopolitical con-

text in which they evolve (Hajer and Versteeg 2005; Richardson 1996).

We apply Maarten Hajer’s argumentative discourse-analytical approach (ADAA), which 

has been developed for the analysis of discourses in the context of environmental policies 
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(Hajer 1995).1 The ADAA has been applied in several recent discourse-analytical studies 

on other topics before (e.g., Cotton et  al. 2014; Elgert 2012; Soini and Birkeland 2014; 

Ferns and Amaeshi 2017; Ockwell and Rydin 2010). As a Foucauldian concept, Hajer’s 

approach emphasizes the importance of analyzing the institutional context in which envi-

ronmental policies emerge in response to environmental problems that are perceived and 

framed by different actors. Hajer defines discourse as “a specific ensemble of ideas, con-

cepts, and categorizations that are produced, reproduced, and transformed in a particular 

set of practices and through which meaning is given to physical and social realities” (Hajer 

1995).

The main elements of Hajer’s ADAA are storylines, emblems, and discourse coalitions. 

A storyline is defined as “a generative sort of narrative that allows actors to draw upon 

various discursive categories to give meaning to specific physical or social phenomena” 

(Hajer 1995). As a kind of “metaphor” used for communication, emblems are issues repeat-

edly utilized to represent a category of environmental problems that are relevant in a spe-

cific period. Discourse coalitions are formed by different actors that distribute the same 

storylines for their own interests, while their interpretation might differ for different mem-

bers of the same discourse coalition (Hajer 1995). When storylines are being reproduced 

by different actors, they might over time become accepted as facts. Hajer (1995) defines 

this process as “discursive closure”, the first step of a policymaking process, in which the 

policy problem is being defined.

In his research, Hajer (1995) has shown that discourses on acid rain—an emblem for 

transnational environmental pollution in the 1980s—were linked to the concept of ecologi-
cal modernization. This concept is understood as a “technocratic approach” (Hajer 1995) 

to solving environmental problems resulting from excessive consumption of resources by 

increasing efficiency, without initiating radical change of the existing socioeconomic sys-

tem (Hajer 1995; Dryzek 2005; Hajer and Versteeg 2005; Langhelle 2000). In this respect, 

ecological modernization differs from sustainable development, as it does not sufficiently 

consider planetary boundaries (Langhelle 2000; Dryzek 2005).

3.2  Methods and elements of the policy discourse analysis

As a preparatory step to the policy discourse analysis, we conducted a literature review 

of scientific articles dealing with discourses on palm oil. Using the search engine Google 
Scholar, we searched for “palm oil”, combined with “discourse”, “dispute”, “controver-

sial”, “narrative”, “storyline”, and related keywords to identify relevant articles. In this 

way we identified more than 30 scientific articles explicitly focusing on different aspects 

of palm oil-related discourses. We found that discourses on palm oil focus on one or sev-

eral aspects of sustainability or on health aspects, while on the vertical dimension dis-

courses may concern different levels: palm oil as a product, the mode of production, and 

governance by public or private institutions, such as the RSPO (see Fig. 2). When analyz-

ing discourses, it is important to distinguish between these different levels and to consider 

diverging perceptions of sustainability by different stakeholders. In a comprehensive media 

analysis on palm oil for the period from 1979 to 2017, Corciolani et al. (2019) identified 

1 Another approach to discourse analysis of environmental policies is provided by Dryzek (2005), who fol-
lows the tradition of Habermas and his normative understanding of discourse that focuses rather on lan-

guage itself than on power and knowledge inherent in discourses (see also Hajer and Versteeg 2005; Ock-
well and Rydin 2010).
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a discursive shift over time: While health issues significantly decreased and economic 

themes first decreased but have been increasing again since 2010, environmental and social 

themes have become more relevant.

As explained in Sect. 2, this study focuses on the analysis of discourses on palm oil 

sustainability in the context of recent policy development in Europe. Therefore, storylines 

have been compiled mainly from official policy documents. Relevant secondary literature, 

particularly online articles and press releases on reactions by policy actors and stakehold-

ers in producer countries, has been identified by using the search engines of Google Search 

and Google News. In addition, we have applied Karlsen’s (2018) “discourse approach to an 

event” to the case of the European Palm Oil Conference (EPOC) 2017, which took place in 

Brussels in November 2017. Similar to previous approaches (e.g., by Ockwell and Rydin 

(2010)), this method involves the qualitative analysis of data produced and collected during 

a conference.

The EPOC 2017 was selected as a relevant and interesting case for research on palm 

oil-related discourses because it involved a variety of actors and took place at a time when 

the development of new European policies dealing with palm oil had just become subject 

of public discussions. It was organized by the European Palm Oil Alliance (EPOA), an 

initiative of major players in the international palm oil business as well as associations and 

lobby organizations from producer countries. The EPOA aims to “engage with and edu-

cate stakeholders on the full palm oil story” (EPOA 2018). The overall theme was “Taking 

responsibility in sustainability”. All EPOA members are also engaged in the RSPO. Data 

were retrieved from observation and personal notes taken during the conference as well as 

from recorded side interviews and presentation material that was made publicly available 

after the conference. The main source of data was derived from 19 speeches by stakehold-

ers from producer countries, the palm oil industry and the food and retail industry, non-

governmental organizations, as well as by members of the European Parliament and the 

European Commission.

4  Analysis of discourses on palm oil related to European policy 
development

4.1  The EP resolution on palm oil and deforestation of rainforests

The EP resolution on palm oil and deforestation of rainforests (2016/2222(INI)) of 4 

April 2017 (European Parliament 2017) promotes the aim of achieving “[…] an EU-wide 

Fig. 2  Conceptual scheme of discursive levels for palm oil-related discourses. Source: own contribution
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national commitment of sourcing 100% certified sustainable palm oil by 2020”. Consider-

ing the conceptual scheme for palm oil-related discourses presented in Fig. 2 (Sect. 3.2), 

different aspects of sustainability at different levels are covered by the resolution. However, 

it has a clear focus on framing palm oil as a “forest-risk commodity”.

At the product level, the resolution acknowledges advantages of palm oil, in particular 

the productivity and versatility. The efficiency of palm oil production is emphasized by 

claiming that “[…] replacing palm oil with other vegetable oils would create a need for 

more land for cultivation”. With respect to the cost advantage of palm oil, it is however 

stated that this “[…] is made possible by the increase in the number of oil palm plantations 

in deforested areas”. This phrasing leaves room for interpretation: Is the cost efficiency of 

palm oil contingent upon deforestation? Or does the large number of plantations lead to an 

oversupply and resulting low price of palm oil, which would be rather detrimental to cost 

efficiency? A clear, data-based explanation is missing—a finding that is symptomatic for 

the whole document.

At the “mode of production” level, the environmental frame mainly refers to the 

destruction of habitats for endangered species due to deforestation. Health aspects are only 

mentioned as a negative consequence of slash-and-burn practices resulting in wildfires and 

smoke emissions. Pointing to trade-offs between environmental conservation and economic 

development, the resolution calls for “[…] better integration of conservation issues into 

development cooperation”. Discourses on “land grabbing” related to palm oil expansion 

are taken up, referring to the “global rush for land” and “speculation on land and agricul-

tural commodities”. Although beef and soy imported into the EU have contributed more 

to deforestation than imported palm oil has (European Commission 2013), the resolution 

itself focuses on palm oil only. In this respect, palm oil is used as an emblem for deforesta-

tion linked to agricultural activities in general.

While the resolution approves private sector “zero deforestation” commitments, the 

need for unambiguous definitions of “forest” and “deforestation-free” is emphasized. The 

lack of a common understanding of these concepts contributes to discourses on palm oil. 

Existing private sector commitments often refer to “zero net deforestation”, which means 

that deforestation can be compensated by afforestation elsewhere. This target usually goes 

beyond achieving “zero illegal deforestation”, but is less ambitious than “zero gross defor-

estation”, which does not allow for afforestation as compensation (Brown and Zarin 2013; 

Pirard et al. 2015; WWF 2016b; Neeff and Linhares-Juvenal 2017). The overall ambition 

of the resolution with respect to “deforestation-free” or sustainable palm oil is not clarified.

At the institutional level, the EP resolution emphasizes the “shared global responsi-

bility” for issues related to palm oil and the need for a “global solution”. In this respect, 

the need for cooperation between palm oil-producing and palm oil-consuming countries 

is stressed. To what extent producing countries might have been consulted on the draft 

of this resolution is not explained, though. The resolution calls for the development of a 

single, mandatory certification system for palm oil entering the EU market, supplemented 

by a comprehensible product label and information campaigns to improve consumer aware-

ness and acceptance. The resolution further asks for minimum sustainability criteria for 

imported palm oil, while it remains unclear whether the mandatory certification scheme 

to be developed shall be based on these minimum criteria or go beyond. Existing volun-

tary certification systems, such as RSPO, ISPO, and MSPO, are criticized as insufficient 

for ensuring sustainable and deforestation-free palm oil production. Only RSPO NEXT, an 

advanced add-on to RSPO certification, is regarded as sufficiently ambitious.

Several strong statements on palm oil production and consumption in the resolution are 

presented as “facts” and supported by descriptive statistics, but only very few references 
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to the respective data sources are provided. Interestingly, at the same time the lack of reli-

able data in producer countries is criticized. The references include no peer-reviewed sci-

entific articles, but mostly studies commissioned by the EU and reports by different NGOs, 

such as Amnesty International, FERN, Rainforest Action Network, or WWF. According 

to a typology by Ruysschaert and Salles (2016), the WWF is regarded as “collaborative” 

with respect to engagement with the RSPO, while other NGOs are rather “opposing” or 

“skeptic”. This selection of sources indicates which stakeholders might have influenced the 

development of the resolution. The following two examples on deforestation illustrate that 

the lack of references hinders the verification of claims on which political statements are 

based on, increasing the risk of data manipulation, misinterpretation, and the development 

of “alternative facts” on palm oil.

First, point 4 of the “General considerations” of the EP resolution states that “[…] 40% 

of global deforestation [are] caused by conversion to large-scale monocultural oil palm 

plantations”, referring to a report by the European Commission (2013). Baron et al. (2017) 

point out that this “fact” is not true. Instead, the report states that in the period from 1990 

to 2008, “40% of the deforestation attributed to the crop sector [in Indonesia] is associ-

ated directly or indirectly with oil palm production” (European Commission 2013). Thus, 

it refers only  to Indonesian deforestation associated with crop production within a cer-

tain time frame. As further explained by Baron et al. (2017), the numbers provided by the 

report show that only 2.3% of global deforestation in the given period can be attributed to 

palm oil.

Second, point 14 refers to “[…] the fact that around half of the area of forests cleared 

illegally was used for palm oil production for the EU market”. The context of this number 

is not further specified, though, and again no references are provided. As such, the sentence 

might be understood as referring to the total amount of illegally cleared forests globally, 

which—considering the data in European Commission (2013)—cannot be correct. Both 

examples of data misrepresentation had already been taken up by the press (Press Club 

Brussels Europe 2018; Baron et al. 2017), demonstrating how biased storylines on palm oil 

are disseminated.

In the final part, the EP resolution refers to the use of palm oil in the form of biodiesel 

and its effects on sustainability, particularly emphasizing the aspect of ILUC. The “biofuel 

carbon debt” (Fargione et al. 2008) of palm oil is indirectly mentioned. The EP asks the 

European Commission “[…] to take measures to phase out the use of vegetable oils that 

drive deforestation, including palm oil, as a component of biofuels, preferably by 2020”, 

thereby referring to the revised Renewable Energy Directive (RED II) to be developed. 

Again the land use efficiency of palm oil compared to other crop-based biofuels is empha-

sized, stressing that a potential replacement by other tropical oils would not be a suitable 

solution. Instead, the resolution “[…] recommends finding and promoting more sustainable 

alternatives for biofuel use, such as European oils produced from domestically cultivated 

rape and sunflower seeds”.

4.2  Reactions to the EP resolution on palm oil and deforestation of rainforests

Representatives of the palm oil industry and policymakers of palm oil-producing coun-

tries have responded very critically to the recent policy development in Europe. With 

respect to the EP resolution, reactive discourses have focused explicitly on the aspect 

of deforestation. In his speech at the EPOC 2017, the CEO of the Malaysian Palm Oil 

Council (MPOC) referred to the exploitation of forests and peatlands in Europe centuries 
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ago. Moreover, he criticized that the ratio of certified sustainable timber in Europe is 

still far too low. Requesting less developed countries to conserve their resources at the 

expense of economic development while Europe failed to comply with their own expec-

tations is regarded as hypocrisy. It was further questioned whether the EU and Western 

NGOs use correct numbers when they talk about deforestation, also referring to diverg-

ing definitions of forest and deforestation. With respect to greenhouse gas emissions, 

the MPOC frames palm oil plantations as important carbon sinks (MPOC 2018). Other 

speakers at the EPOC 2017 also complained about the proliferation of “misinformation” 

and “alternative facts” on palm oil.

The Secretary-General of the Malaysian Ministry of Plantation Industries and Com-

modities (MPIC) directly addressed the EP resolution:

These [r]esolutions, if adopted as regulations, may impede market access and in 

the longer term negate economic growth in the palm oil producing countries. […] 

this decision is also inconsistent with the EU and WTO principles of non-discrim-

ination […] the environmental footprint and impact of palm oil is far smaller than 

[that of] other vegetable oils (Yogeesvaran 2017).

Throughout his speech, he framed palm oil positively, focusing on versatility and effi-

ciency, opportunities for economic development, employment, and smallholder liveli-

hoods. By drawing on development narratives, palm oil is framed as a “driver of devel-

opment” (Rival and Levang 2014) or “development engine” (Pye 2019). He further 

stressed that palm oil trade provides “mutual benefits to both exporting and importing 

countries” (Yogeesvaran 2017).

Most stakeholders at the EPOC 2017 shared the opinion that “sustainable palm oil 

is possible”, as expressed by a representative of the environmental NGO Conserva-

tion International. As the majority of participants are engaged in the RSPO, the preva-

lence of a “pro sustainable palm oil” discourse is not surprising. One of the main mes-

sages underlining the shared beliefs was that “palm oil can be produced in a way that 

is sustainable and doesn’t need further expansion”. Considering the globally increas-

ing demand for palm oil (Oil World 2018), this might only be achieved by improving 

the efficiency of palm oil production. It was not discussed, however, how a significant 

increase in efficiency should be achieved.

With respect to the suggested mandatory palm oil certification system for the EU mar-

ket, the participants of the conference had diverging opinions. Food industry actors stressed 

that the success of their efforts toward achieving sustainable palm oil is limited by a miss-

ing business case for certification. Currently, only around half of the RSPO-certified palm 

oil volumes are sold as certified (RSPO 2018), indicating a bottleneck on the demand side. 

Even if products contain certified sustainable palm oil, the respective labels are not always 

attached to the products because of consumers’ concerns about palm oil, which might out-

weigh their positive perceptions of sustainability certification (Giam et al. 2016; D’Antone 

and Spencer 2015; Cova and D’Antone 2016). Several speakers at the EPOC 2017 there-

fore called on European policymakers to make sustainability certification mandatory. They 

further expressed their concern about recent practices to promote food products by using 

“palm oil-free” labels and claims on products. These were framed as discriminatory or 

even illegal because they would wrongfully indicate to consumers that palm oil is a harm-

ful product in itself. The CEO of the MPOC claimed that such labels would reinforce the 

“negative myth” of unsustainable palm oil, without distinguishing between different modes 

of production. At the same time, stakeholders from producer countries expressed their con-

cerns about mandatory EU certification, arguing that there are already ambitious systems 
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in place, and that such a regulation would discriminate against smallholders, who might get 

excluded from markets.

4.3  The revised Renewable Energy Directive II

The EP resolution on palm oil and deforestation of rainforests has influenced the develop-

ment of the revised RED II, particularly by suggesting the phase-out of biofuels made from 

“forest-risk” commodities. The initial proposal for this binding regulation by the European 

Commission (EC) in November 2016 set a new renewable energy target of at least 27% of 

the final energy consumption in the EU by 2030. Moreover, it stipulated that crop-based 

biofuels in general should contribute not more than 3.8% to the renewable energy target of 

the EU. The justification for the suggested reduction is that crop-based biofuels are highly 

inefficient in terms of greenhouse gas emission savings because of ILUC effects.

As part of the EU legislative procedure, the EP voted on the proposed revision in 

January 2018 and proposed stricter requirements: Palm oil should be excluded from the 

accounting of gross final consumption of energy from renewable energy sources by 2021, 

and the overall renewable energy target should be set to 35%. In contrast to the originally 

proposed RED II by the EC, the EP thereby distinguished palm oil from other crops, refer-

ring to the EP resolution on palm oil and deforestation of rainforests. The decision to treat 

palm oil differently than other crop-based biofuels with high ILUC risk was not clearly 

justified (European Parliament 2018).

In December 2018, after further consultations and changes, the Council of the EU 

adopted the revised proposal as Directive (EU) 2018/2001, with an overall renewable 

energy target of at least 32% and a biofuel target of at least 14% for the transport sector. 

All crop-based biofuels with high ILUC risk—not only palm oil—are to be phased out 

by 2030. This decision implies the need for a procedure to evaluate ILUC risk. In March 

2019, a delegated act was adopted by the EC for the implementation of the RED II. This 

delegated act, supplemented by a report (European Commission 2019), focuses mainly on 

the determination of ILUC risk and on the certification of “low ILUC-risk” biofuels, which 

should still be eligible to count toward the renewable energy targets of the EU. Thereby, 

discourses on the sustainability of palm oil are complemented by the dichotomy of “high 

ILUC-risk” versus “low ILUC-risk” biofuels.

According to definitions and a formula for determining high ILUC risk provided in 

Article 3 and the Annex of the delegated act, currently only palm oil is regarded as “high 

ILUC-risk” feedstock, while all other crops considered do not exceed the defined thresh-

olds. To qualify as having low ILUC risk, biofuels have to fulfill so-called additionality cri-

teria. These additionality criteria are defined as sustainable measures that lead to a produc-

tivity increase, while at the same time being financially attractive. Two relevant exceptions 

to financial additionality are made: biofuels made from crops produced on previously aban-

doned land or produced by smallholders. Smallholders are defined as independent produc-

ers that own an agricultural area below two hectares. A clear procedure for the certification 

of “low ILUC-risk” biofuels is still to be published.

4.4  Reactions to the revised Renewable Energy Directive II

The revised RED II has been subject of heated political discussions. Particularly the vote 

by the European Parliament in 2018 to explicitly exclude palm oil from counting toward 

renewable energy targets has sparked outrage among Southeast Asian producer countries. 
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Arguing that the EU unfairly discriminates against palm oil, the government of Indonesia 

has repeatedly announced to file a complaint with the World Trade Organization (WTO) 

(Keating 2019; Suroyo and Nangoy 2019), while the Malaysian government has threatened 

the EU with boycotts against European products (Tan 2019; Reuters 2018a). The Malay-

sian Minister of Plantation Industries and Commodities described the policy development 

as a form of “crop apartheid” (Spross 2018; Reuters 2018a). In this regard, he referred to 

discourses on “green neo-colonialism” and the perception that Europe uses concerns about 

sustainability as a pretext for supporting their agricultural sectors (Risso and Lim 2010).

Golden Agri-Resources (GAR), one of the world’s largest palm oil companies, pub-

lished a statement in reaction to the EP vote on the draft RED  II, claiming that “[b]y 

excluding only palm oil, the EU treats this oil unfairly compared to other vegetable oils” 

and that “[…] millions of smallholders […] will be hardest hit by the EU’s decision to 

phase out palm oil in the biofuels market” (GAR 2017). GAR further warns about the risk 

of displacement and leakage:

While the EU has the right to pursue policy initiatives to halt deforestation, it also 

needs to avoid a blunt-instrument approach that will divert commodities and products 

linked to deforestation to other less discerning and stringent markets. (GAR 2017)

Effectively, the exception for smallholders made in the delegated act to the RED II might 

be attributed to successful lobbying and the public dissemination of storylines on trade dis-

crimination and smallholder livelihoods by palm oil-producing countries. Still, in the final 

version of the RED II, palm oil remains the only feedstock classified as “high ILUC-risk”. 

Ongoing diplomatic disputes on palm oil were also one reason why the negotiations on the 

planned free trade agreement between Indonesia and the European Free Trade Association 

(EFTA) could not be settled (Reuters 2018b), and why trade relations between the EU and 

the Association of Southeast Asian Nations (ASEAN) have been impaired (Deringer et al. 

2019). Producing countries continue to promote storylines on the “ban on palm oil” (Ooi 

2019) and accuse the EU of initiating a “palm oil trade war” (CNA 2019).

But the RED II has not only fueled trade disputes between palm oil-producing countries 

and the EU. Criticism has also emerged from within the EU, though for other reasons. The 

European association of farmers and cooperatives (Copa-Cogeca) for instance complained 

about “loopholes” in the Directive, particularly referring to the exceptions for smallholders 

(OFI 2019). Also referring to “loopholes”, the NGO umbrella organization Transport & 

Environment (T&E) stated that “there is no such thing as green palm oil or soy biodiesel”, 

criticizing also the fact that soy has not been classified as “high ILUC-risk” feedstock in 

the delegated act (T&E 2019).

4.5  Classi�cation of palm oil-related discourses

To summarize the findings described before, discourses on palm oil in the context of recent 

European policy development can be categorized by applying Hajer’s (1995) ADAA, 

as shown in Table 1. We focus mainly on the two policies considered, but also take into 

account the broader context, acknowledging previous research on palm oil-related dis-

courses referred to in the previous sections. The main controversial question is whether—

and under which conditions—palm oil is perceived as sustainable. This controversy is rein-

forced by the complex concept of sustainability and its trade-offs between environmental, 

economic, and social aspects. We find that storylines on the sustainability of palm oil can 

be condensed into three main positions.
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The first position can be subsumed as “there is no sustainable palm oil available on 

the market yet”. Referring to the “mode of production” level, social and environmental 

conflicts resulting from the expansion of palm oil plantations are emphasized. This posi-

tion explicitly criticizes existing sustainability certification systems as neither strict nor 

effective enough. The discourse coalition promoting this position consists for instance 

of RSPO-critical environmental and human rights NGOs, but also involves private sec-

tor organizations promoting palm oil-free products. It is partly reflected in the European 

Parliament resolution, which refers to different aspects and storylines on palm oil sustain-

ability. A common feature of storylines related to this position is the use of palm oil as an 

emblem for deforestation linked to agriculture in general. This means that although the 

expansion of other crops or animal production systems also contributes to the loss of rain-

forests or other valuable ecosystems, palm oil is the commodity in focus of discourses on 

deforestation. Going beyond direct deforestation, storylines on ILUC reflected in the RED 

II can also be classified into this first position. Here, palm oil is generally framed as a “high 

ILUC-risk” feedstock that should be phased out as biofuel. For certain NGOs as well as 

European agricultural and biofuel producers, the provisions made in the RED II are not 

comprehensive or strict enough, as exceptions and the opportunity for “low ILUC-risk” 

certification would provide “loopholes”. This example also illustrates the meaning of dis-

course coalitions according to Hajer (1995): Different actors support an overarching posi-

tion to exercise discursive power over opposing positions, but at the same time they might 

follow different motivations and disseminate different storylines that frame an issue from a 

certain perspective.

Proponents of the second position acknowledge the adverse effects of industrial palm 

oil production emphasized by the first discourse coalition. However, they set the institu-

tional level in focus, asserting that “certified sustainable palm oil is the solution” to social 

and environmental problems. In this regard, certification is used as an emblem for sustain-

ability by using “certified palm oil” as a synonym for “sustainable palm oil”. Described 

by Dauvergne (2018) as “industry narrative”, storylines related to this position support 

ecological modernization, as defined in Sect. 3.1. This discourse coalition mainly consists 

of members and supporters of the RSPO who also spread positive storylines on palm oil 

during the EPOC 2017. Again, members of this discourse coalition might follow different 

agendas and definitions of sustainable palm oil, but they are all pro-certification. While 

RSPO members emphasize the benefits and achievements of RSPO certification, others 

agree that certification is the solution, but so far not effectively implemented. This posi-

tion is reflected in the EP resolution, which calls for the development of a more ambitious 

and mandatory certification system for the European market. Referring to the prevailing 

demand gap for certified palm oil (RSPO 2018), this coalition demands to make certifica-

tion mandatory. It furthermore warns about a boycott of palm oil, referring to the lower 

efficiency of alternative oils and potential risks of displacement and leakage.

The third position that “palm oil is the most sustainable alternative available” can be 

regarded as a counter-discourse to the other two positions that both (more or less) criticize 

unsustainable palm oil production. It is particularly promoted by different governmental 

institutions of Malaysia and Indonesia, but also by the palm oil industry. According to this 

discourse coalition that rather refers to the product level of discourses, palm oil is the most 

efficient alternative, delivers “green energy”, and is a “driver of development”. Regarding 

the trade relations with Europe, palm oil is seen as an emblem for “green neo-colonialism”, 

the discourse on exploitation and discrimination of less developed countries by Europe. 

This discourse coalition claims that the improvement of smallholder livelihoods, employ-

ment opportunities, and economic development are valuable benefits of the growing 
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market for palm oil. National mandatory certification systems, such as ISPO and MSPO, 

are promoted as an alternative to the RSPO, which is imposed by the “Global North” and 

criticized as unfeasible to be implemented by smallholders. Although lobbyism by this 

discourse coalition has successfully contributed to the development of exception rules for 

smallholders, the provisions of the RED II are still perceived as unfair and exploitive, as 

described in the storyline of “crop apartheid”.

5  Discussion and conclusions

In the pursuit of sustainable development, policymakers in palm oil-producing and palm 

oil-consuming countries have to deal with trade-offs between environmental conservation, 

social inclusion, and economic growth. Discursive struggles resulting from diverging per-

ceptions of palm oil sustainability have at first led to the establishment of voluntary private 

certification systems, particularly the RSPO. But this development has certainly not solved 

all problems, while discourses on the sustainability of palm oil have been extended to the 

level of private governance and its legitimacy (e.g., Schouten and Glasbergen 2012). Previ-

ous discourse-analytical studies have shown that the industrial mode of production is rather 

reinforced than challenged by industry-dominated private governance (Dauvergne 2018; 

Ruysschaert and Salles 2016). On the regulatory side, two major processes have recently 

started to influence the palm oil sector as well as discourses on the sustainability of palm 

oil: the development of mandatory standards in palm oil-producing countries (e.g., Astari 

and Lovett 2019; Hospes 2014), and the development of stricter regulation in the EU as a 

major importer of palm oil.

Contributing to previous research on palm oil-related discourses, we have analyzed dis-

courses in the context of two major policies: the European Parliament resolution on palm 

oil and deforestation of rainforests, and the revised RED II of the European Union. Adopt-

ing Hajer’s argumentative discourse-analytical approach (Hajer 1995), we have structured 

and aggregated relevant discourses to three main positions, distinguished according to their 

framing of the sustainability of palm oil:

1. “There is no sustainable palm oil available on the market yet.”

2. “Certified sustainable palm oil is the solution.”

3. “Palm oil is the most sustainable alternative available.”

The EP resolution on palm oil and deforestation of rainforests frames palm oil as “forest-

risk commodity,” thereby partly referring to flawed data. It contributes to the first posi-

tion, but also to the second position, as it calls for the introduction of a single, mandatory 

certification scheme for the European market that should be more ambitious than estab-

lished private certification systems, which fail to keep their promises. The revised RED 

II can be associated with the first position, as it aims to phase out palm oil-based biofuel 

as a contributor to EU renewable energy targets due to high ILUC risk. With the RED II, 

the discursive “dichotomy of unsustainable and sustainable palm oil” (Dauvergne 2018) 

has developed into a dichotomy of “high ILUC-risk” and “low ILUC-risk” palm oil in the 

context of biofuels targeted at the EU market. While the EU policies emphasize adverse 

effects related to the large-scale, industrial mode of palm oil production, the governments 

of Indonesia and Malaysia mainly respond in two ways. First, they promote storylines that 

focus on advantages of palm oil, emphasizing efficiency and livelihood opportunities for 
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smallholders. Second, they directly refer to the EU policies by dismissing them as discrim-

inatory, neo-colonial initiatives framed as “crop apartheid”. These storylines can be mainly 

allocated to the third position, although national regulatory efforts to implement mandatory 

sustainability certification might be linked to the second position.

Although tensions between the EU and palm oil-producing countries have existed and 

developed for many years, the recent development of European policies has led to an inten-

sification of discursive struggles. We argue that particularly the new regulation on biofuels 

has added fuel to the fire. Malaysian government officials have repeatedly referred to a 

“trade war” in this context. Producer countries’ rather aggressive, political storylines on 

neo-colonialism have to be understood in the historical context. In the nineteenth century, 

Dutch and British colonialists brought the oil palm from Africa to Southeast Asia. The 

exploitation of workforce for the development and operation of palm oil plantations can be 

traced back to the colonial period (McCarthy and Cramb 2009). Later, the same European 

countries that have cleared large areas of their own forested landscapes and contributed 

to resource exploitation in the former colonies began to impose sustainability standards 

on products imported from these regions. At the same time, the EU stipulated demand for 

palm oil-based biofuels based on the provisions made in the original RED, which might 

also have contributed to “land grabbing” for the expansion of palm oil production (Gold-

stein 2015). Now with the RED II, the EU sends reversed market signals to producer coun-

tries, imposing again stricter sustainability requirements for palm oil.

However, four main points have to be considered with respect to the implications of 

the RED II: First, the RED II in its final version does not explicitly single out palm oil, 

although currently only palm oil exceeds the thresholds defined for classification as “high 

ILUC-risk” biofuel. Second, the RED II only concerns the use of palm oil as biofuel, not 

the use as an ingredient of food, feed, or oleochemicals. Third, “high ILUC-risk” biofuels 

are not “banned” from the EU market, but they are just not allowed to be counted toward 

the renewable energy target anymore and therefore are not eligible for subsidies. Fourth, 

there are still exceptions to this rule, particularly for smallholders. But these exceptions are 

still subject to certain conditions that currently seem to be ignored in public discourses. In 

particular, smallholders are only exempt from complying with the “financial additionality” 

criterion, but not from complying with requirements with respect to sustainable produc-

tion, characterized by improved agricultural practices. It remains to be decided how exactly 

the planned certification for “low ILUC-risk” feedstock shall be implemented.

This discourse analysis has certainly its limitations. Due to its focus on two European 

policies and related reactions by certain actors, it is clearly limited in scope and scale 

and mainly tackles the aspects of deforestation, indirect land use change, and certifica-

tion, while leaving out other relevant concerns and stakeholders. Furthermore, it has to 

be acknowledged that it is impossible to provide a fully objective view on discourses, as 

framing also takes place at the level of the analyst. Other researchers would probably have 

considered other sources or would have interpreted the same material in a different way. 

The identified three discursive positions on the sustainability of palm oil are aggregated 

and not unambiguous. Particularly the borders between the first and the second position 

are not always clearly marked. Nevertheless, we argue that this classification provides a 

structured overview of storylines promoted by different discourse coalitions. It should be 

useful for policymakers, researchers, and stakeholders of palm oil value chains, who aim 

at understanding discursive struggles on palm oil. Thus, this article contributes to clos-

ing a relevant research gap by adding important insights on policy discourses to previous 

discourse-analytical research on palm oil.
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According to projections, the global consumption of palm oil is expected to grow fur-

ther, particularly in emerging economies of Asia and South America (Oil World 2018; 

Mielke 2018), while efforts to improve sustainability will probably slow down the growth 

in production (OECD/FAO 2017). Nevertheless, additional direct and indirect land conver-

sion for palm oil production is expected (Mielke 2018; Vijay et al. 2016; Fitzherbert et al. 

2008). It remains to be seen to what extent European policies, in particular the RED II, 

will have positive effects on the sustainability of the palm oil sector or rather contribute to 

displacement and leakage.

We recommend that policymakers take storylines on palm oil, their underlying argu-

ments, and potential flaws into account, because this information should facilitate deci-

sions with respect to implementing measures that affect the sustainability of the palm oil 

sector. Policies should effectively address the problems identified in this discourse analysis 

and prevent opposing discourse coalitions from taking advantage of “alternative facts” and 

developing their counter-discourses as an antithesis. It is crucial to ensure that discursive 

closure is not based on misunderstandings or incorrect data representation.

So far, we have analyzed discourses in the context of certain European policies that con-

cern the consumption of palm oil at a political level and rather deal with the use of palm oil 

as biofuel. For future research, we aim to focus on the analysis of consumers’ attitudes and 

perceptions toward palm oil, which is also used as an ingredient in many processed prod-

ucts. We regard it crucial to analyze to what extent attitudes and consumption decisions 

might be influenced by certain storylines on palm oil. Relevant insights into this aspect 

have been provided for instance by Cova and D’Antone (2016) and D’Antone and Spencer 

(2015), focusing on French consumers. Further research involving other consumer markets 

would be useful to gain knowledge on the dissemination of discourses on palm oil at the 

consumer level, which would be relevant for policymakers, but also for the agri-food indus-

try. In addition, we suggest analyzing discourses on other relevant “forest-risk” commodi-

ties, such as soy or cocoa, in order to facilitate a better understanding of the commodity-

specific issues that currently might hinder the development of “deforestation-free” supply 

chains.
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Abstract 

Palm oil is an ingredient of many food products. Despite its advantages, palm oil has been 

associated with adverse environmental, social, and health effects. The Roundtable on Sustainable 

Palm Oil (RSPO) promotes certified sustainable palm oil, but demand for RSPO-certified palm oil is 

relatively low. To gain insights into consumer attitudes with respect to palm oil, we conducted 

online and face-to-face focus group discussions in Germany. Results indicate knowledge gaps and 

predominantly negative attitudes toward palm oil. Products without palm oil seem to be 

preferred over products that contain RSPO-certified palm oil. But palm oil is not among the most 

important factors affecting consumption decisions, and the majority of discussants were 

uninformed about alternatives to palm oil. Consumers need reliable and easily accessible 

information on palm oil and certification systems. “Palm-oil-free” labels might attract concerned 

consumers. However, replacing palm oil with less efficient alternatives might counteract 

sustainable development goals. 

Keywords attitude, certification, focus group, palm oil, sustainability 

1 Introduction 

Produced mainly in Indonesia and Malaysia, palm oil
18

 is the most consumed vegetable oil globally 

(Oil World, 2018). Palm oil has important advantages over other vegetable oils: it is cheap, most 

efficient in terms of yield per hectare, and highly versatile (Rival & Levang, 2014; WWF, 2016). The 

largest share is used for cooking and as ingredient of food and feed, followed by industrial use for 

cosmetics, detergents and cleaning products. The use for bioenergy is relatively small, but 

                                                           

18
 Two different oils are derived from the fruits of the oil palm: palm kernel oil is obtained from crushing the 

kernel, and palm oil is extracted from the pulp. Composition and uses are different, but discourses on 

palm oil usually do not distinguish between the two. Therefore, “palm oil” is used as an umbrella term for 

both oils in this article. 
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growing (Oil World, 2018; WWF, 2016). Despite its advantages, palm oil has become a subject of 

controversial discussions on health issues and sustainability.  

Concerning health issues, palm oil is rich in saturated fatty acids whose consumption 

might be linked to increased risk of cardiovascular disease, although there is still no clear evidence 

for such effects (Chowdhury et al., 2014; Rival & Levang, 2014). In contrast to alternative oils, 

palm oil does not need to get hydrogenated for further processing. Hydrogenation leads to the 

formation of trans fatty acids, whose consumption is associated with increased health risks (Rival 

& Levang, 2014; WHO, 2015). With respect to sustainability, land-use change for palm oil 

plantations has been associated with deforestation of rainforests, biodiversity loss, and resulting 

negative effects on climate and the environment (Carlson et al., 2012; Guillaume et al., 2018; Koh 

& Wilcove, 2008; Oosterveer, 2015; Rival & Levang, 2014). Moreover, socio-economic problems 

related to smallholder livelihoods, exploitation of workers, and land tenure conflicts have been 

identified (Byerlee & Rueda, 2015; Goldstein, 2015; Moreno-Peñaranda et al., 2015; Pye, 2019). 

To improve this situation, the Roundtable on Sustainable Palm Oil (RSPO) has developed voluntary 

certification systems including social and environmental standards for palm oil production. 

However, the effectiveness of this initiative is still being questioned (Colchester, 2016; Dauvergne, 

2018; Oosterveer, 2015). 

The European Union (EU) is the second largest importer of palm oil, after India (Oil World, 

2018). Acknowledging responsibility for deforestation associated with agricultural commodities 

consumed in Europe, two “Amsterdam Declarations” have been signed by the governments of 

several European countries in 2015. One declaration sets the target to source only sustainable 

palm oil by 2020, while the other one aims at ending deforestation related to certain agricultural 

supply chains by 2020. In 2017, around 74% of palm oil for food imported into Europe were 

certified according to RSPO standards (ESPO, 2019). However, the demand for certified 

sustainable palm oil is still far below supply: The global uptake rate of RSPO-certified palm oil was 

around 52% in 2017 (RSPO, 2018). This means that a significant part could not be sold as certified 

palm oil. This gap might be explained by a lack of willingness to pay a premium for certified palm 

oil. 

For policymakers, supply chain actors and marketers it is important to improve the 

understanding of potential demand side barriers that hinder a sustainable development of the 

palm oil sector. If demand continues to lag behind supply, sustainability initiatives like the RSPO 

might fail. Concerned consumers might exert pressure on companies by choosing products that 

contain certified sustainable palm oil (D'Antone & Spencer, 2015; Larsen et al., 2018; Raynaud et 

al., 2016). However, RSPO labels are sometimes not attached to certified products, as they make 

consumers aware of undesired palm oil content (Larsen et al., 2018). Since the implementation of 
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EU Regulation (1169/2011) on the provision of food information to consumers in December 2014, 

the list of ingredients of food products sold within the EU has to specify the type of vegetable oils 

used. Before, palm oil was usually hidden under the common umbrella of “vegetable oils” 

(Riganelli & Marchini, 2017). Reacting to negative public discourses on palm oil, some European 

retailers, such as REWE in Austria and Iceland in the United Kingdom, have recently decided to 

ban palm oil for their own-brand products (Iceland Foods Ltd., 2018; REWE Group, 2017). “Palm-

oil-free” claims are increasingly attached to food and non-food products to increase consumer 

awareness. 

Several standardized, quantitative studies have analyzed consumer attitudes and 

preferences for palm oil so far. In Singapore, Giam et al. (2016) identified a premium WTP of 8.2–

9.9% for certified sustainable palm oil. In the United Kingdom, Bateman et al. (2010) found that 

the WTP for certified sustainable palm oil depends on the product quality and the level of 

information provided. Ostfeld et al. (2019) conducted an online survey with British consumers. 

Only five percent of respondents indicated to know the RSPO label. In France, Disdier et al. (2013) 

applied an experimental auction approach to quantify WTP for palm oil versus alternative oils. 

They found that additional information provided to consumers affects their preferences. 

Hartmann et al. (2018) found that consumers considered products with “palm-oil-free” labels 

healthier than unlabeled products. Verneau et al. (2019) identified health concerns as the main 

factor that motivates consumers to avoid palm oil, while environmental concerns were also 

relevant. A discrete choice experiment conducted by Gassler and Spiller (2018) is the only relevant 

study conducted in Germany to date. The authors identified significant preferences for RSPO-

certified palm oil. However, the study did not involve any product options without palm oil, 

except for a generic “no choice” option. 

Overall, a lack of detailed, qualitative research on these issues has been identified. Aguiar 

et al. (2018) conducted means-end laddering interviews and found that palm oil was positively 

perceived as a natural product because it is free of trans fatty acids. The overall awareness of 

palm oil as a product ingredient was low, though. The present study aims to find out which 

attitudes consumers in Germany express toward palm oil, and which factors might influence 

consumers’ preferences. Are consumers concerned about palm oil as an ingredient, or does palm 

oil not have any influence on consumption decisions? Do consumers rather prefer products that 

contain certified sustainable palm oil, or rather products without palm oil? To answer these 

questions, an exploratory qualitative analysis of online and face-to-face focus group discussions 

with consumers in Germany has been conducted.  
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2 Methodology, methods and data 

2.1 Theoretical framework on certification and preferences 

Sustainability is a so-called “credence quality” (Darby & Karni, 1973): For consumers, it is 

impossible to assess the sustainability of certain product ingredients, even after they have 

purchased and consumed the product. Certification labels attached to products might reduce this 

information asymmetry by converting sustainability into a “search quality” (Darby & Karni, 1973; 

Thøgersen et al., 2010). Several conceptual frameworks explain relevant factors determining 

whether consumers pay attention to sustainability labels and adopt them in a purchase situation 

(Grunert et al., 2014; Thøgersen, 2000; Thøgersen et al., 2010). According to these models, 

consumers consciously purchase products with a sustainability label only if they are motivated. 

They need to be concerned about sustainability issues and strive for sustainable development. 

Moreover, they need to be convinced that purchasing certified sustainable products contributes 

to achieving this goal.  

Additional motivational and perceptional factors are required for consumers to pay 

attention to respective labels in a purchase situation. One relevant factor is perceived consumer 

effectiveness (PCE): consumers need to be convinced that they are able to make a difference with 

their consumption decisions. Moreover, they need to trust the respective certification systems. 

Trust is influenced by knowledge and understanding of sustainability and of the respective labels 

and certification requirements. Previous positive or negative experience with other labels might 

also influence trust. Motivation, knowledge as well as availability of certified products influence 

each other and determine awareness to labels in the purchase situation. Finally, paying attention 

to labeled products is a necessary, but not sufficient condition for the actual purchase decision. 

Several previous studies have identified a gap between attitudes toward sustainability and actual 

purchase behavior that may result from different barriers (e.g., Grunert, 2011; Grunert et al., 

2014; Thøgersen, 2000; Thøgersen et al., 2010; Young et al., 2009). Among these barriers are: 

time and cognitive effort required, product price, lack of information, misinterpretation, and 

trade-offs with other priorities affecting the purchase decision. Qualitative research methods may 

be used to gain insights into decision-relevant factors for a given research question. 

2.2 Face-to-face and online focus group discussions 

Focus group discussions (FGDs) are a suitable data collection method for exploratory analyses. 

FGDs are useful to gain insights into a broad range of opinions. They can be implemented at 

relatively low costs and provide the opportunity to study group interaction (Finch & Lewis, 2003; 

Gaiser, 2008). As a qualitative method, FGDs are not suitable to extrapolate findings to the 



Chapter 4 – Articles included as part of the dissertation 

57 

population of interest in general (Barrios & Costell, 2004; Palinkas et al., 2015). However, they 

may be used to develop and refine research hypotheses that might then be tested with 

quantitative methods (Johnson et al., 2007; Kuckartz, 2014). FGDs have been used in several 

previous exploratory studies on consumer attitudes and preferences with respect to food (e.g., 

Barrios & Costell, 2004; Velema et al., 2019), particularly considering aspects of food sustainability 

(e.g., Macdiarmid et al., 2016), or perceptions of sustainability labels (e.g., Sirieix et al., 2013). 

For this study both synchronous, text-based online FGDs and face-to-face FGDs were 

conducted in order to exploit advantages of the two methodologies. The synchronous chat format 

allows participants to comment simultaneously (Gaiser, 2008; Lamnek, 2010). Participants from 

different locations can join online FGDs without incurring any travel costs. Moreover, the lack of 

direct face-to-face interaction in text-based online FGDs creates “psychological distance” (Reid & 

Reid, 2005). Conformity pressure and resulting social desirability bias might thereby be reduced 

(Lamnek, 2010). Major weaknesses of online FGDs are comparatively short answers, conversation 

threading, the lack of visual cues, and the lack of control of the environment. Detailed information 

on advantages and disadvantages of online and face-to-face FGDs are for instance provided by 

Gaiser (2008), Lamnek (2010), Reid and Reid (2005), Schneider et al. (2002), as well as Stewart 

and Shamdasani (2017).  

3 Implementation and analysis 

3.1 Sample selection 

Considering empirical guidance by Guest et al. (2017) on the required number of focus groups, it 

was decided to implement four online FGDs, followed by four face-to-face FGDs. In line with 

methodological suggestions (Barbour, 2007; Finch & Lewis, 2003), each face-to-face focus group 

should comprise four to eight discussants. Due to the synchronous discussion format, online FGDs 

can be implemented with more participants, thereby compensating for shorter and less detailed 

comments (Lamnek, 2010; Oringderff, 2004; Schneider et al., 2002). Participants for both online 

and face-to-face FGDs were recruited and incentivized by a market research institute. Aiming to 

collect a diverse range of opinions, a purposeful sampling strategy was applied to achieve a 

relatively heterogeneous participant structure (Gaiser, 2008; Palinkas et al., 2015). In order to 

cover different geographic areas in Germany, each online focus group should include at least one 

participant from the geographical North, South, West and East, respectively.
19

  

                                                           

19
 The geographic areas were defined according to federal states.  

North: Schleswig-Holstein, Mecklenburg-Vorpommern, Bremen, Lower Saxony, Hamburg;  

East: Brandenburg, Berlin, Saxony-Anhalt, Thuringia, Saxony; South: Baden-Württemberg, Bavaria;  

West: North Rhine-Westphalia, Hesse, Rhineland-Palatinate, Saarland. 
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Two screening questions were used to assess involvement with respect to product 

ingredients and sustainability. On a 5-point Likert scale (1: never; 5: always), potential participants 

had to rate how often they read the list of ingredients when they shop for groceries. Moreover, 

they were asked how important they regard sustainability in the context of food (1: not important 

at all; 5: very important). Overall, the sample involved 66 participants, thereof 47 in online focus 

groups (10–13 participants per group) and 19 in face-to-face focus groups (4–6 participants per 

group). Variations in group size between groups of the same type resulted from over-recruitment 

and last-minute cancellations. Table 1 shows the participant characteristics.  

Table 1. Characteristics of the focus group participants 

      Online focus groups   
Face-to-face focus 

groups 

      (n=47)   (n=19) 

Sex 

 

male 32 

 

9 

  

female 15 

 

10 

      Age 

 

mean 47.2 

 

42.3 

  

range 19–65 

 

18–64 

      Employment status 

 

full-time 26 

 

11 

  

part-time 8 

 

6 

  

retired 3 

 

1 

  

Other 10 

 

1 

      Involvement 

 

ingredients 3.47 

 

4.05 

(mean) 

 

sustainability 3.98 

 

4.26 

      Geographic distribution North 11 

  

  

East 18 

  

  

South 5 

      West 13     

3.2 Set-up and discussion procedure 

The same semi-structured questioning route was used for both online and face-to-face FGDs to 

ensure comparability. The online FGD format was pre-tested in July 2018 with the main purpose 

of testing the questioning route as well as the features of the software Adobe Connect used for 

the chats. The online FGDs were conducted in August 2018, followed by the face-to-face FGDs 

implemented in two German cities in October 2018 (two groups in Braunschweig and two groups 

in Berlin). In all focus groups, participants had been advised to use only their first name or any 

preferred pseudonym to ensure protection of privacy. The moderator started the discussions by 

providing information on the protection of data privacy to receive participants’ prior informed 
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consent with respect to the audio recording and analysis of the discussion. With respect to 

discussion rules, online FGDs allowed for simultaneous answers, while face-to-face FGDs did not. 

The discussion time for each of the four focus groups was between 60 and 90 minutes.  

The discussions started with an “icebreaker question” on the participants’ weekly grocery 

shopping frequency. Afterwards, a hazelnut spread product picture was shown to avoid an 

abstract discussion on palm oil. Nutella, the probably most popular hazelnut spread brand in the 

world, contains palm oil and therefore has been subject to public criticism (Cova & D'Antone, 

2016). Other brands have recently reacted to increasing consumer concerns and introduced palm-

oil-free alternatives. Nudossi for instance is a German hazelnut spread that usually contains palm 

oil. In 2017, a palm-oil-free version that shows a large “palm-oil-free” claim on the front side was 

introduced to the market. This product example was used for the discussion, after having 

replaced the brand name with a generic term for hazelnut spread (Figure 1).  

 

Figure 1. Hazelnut spread picture used as a stimulus for online focus groups 

Source: own contribution; computer-modified photograph of a real product (Nudossi) 

 

The questioning route was structured according to different thematic blocks. In the first 

block, advantages and disadvantages of palm oil were discussed in order to gain insights into the 

discussants’ knowledge, awareness and attitudes. In the second block, knowledge, awareness and 

attitudes with respect to sustainability certification of palm oil were assessed. In this context, 

participants were asked whether they know any certification system for sustainable palm oil, 
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before showing a picture of two RSPO labels for further discussion. One of the labels signalized 

100%-certified and segregated palm oil described as “certified”, the other label showed a claim 

for “mixed” palm oil. This claim refers to the chain-of-custody system of mass balance, which 

allows for blending RSPO-certified with uncertified palm oil. Preferences for palm oil were 

assessed in two steps. First, participants discussed preferences for products containing certified 

palm oil versus products containing uncertified palm oil. Second, preferences for palm-oil-free 

products were discussed in comparison with products that contain certified palm oil. Finally, 

motivational factors with respect to sustainable consumption were discussed. 

3.3 Data analysis 

Audio recordings of the face-to-face FGDs were transcribed verbatim by an external service 

provider. All transcriptions were reviewed, anonymized and checked for accuracy by the main 

moderator of the discussions. The online FGDs generated chat protocols that required no further 

transcription. Following Braun and Clarke (2006) and Kuckartz (2016), a thematic content analysis 

of the discussions was conducted. Thematic content analysis is a flexible and comprehensible 

qualitative data analysis method that has been widely used in focus group studies (Macdiarmid et 

al., 2016; Velema et al., 2019). MAXQDA Analytics Pro 2018 was used for memo writing and 

coding of the data material. Deductive coding was used to develop the main thematic categories 

derived from the questions included in the semi-structured questioning route. In addition, 

inductive coding was applied to identify additional relevant issues and patterns derived from the 

discussions themselves. The code book and the coded data material were discussed in a peer 

consultation among colleagues experienced with qualitative methods and revised considering to 

the feedback received. 

4 Results 

4.1 Knowledge and awareness of palm oil and certification 

Most discussants noticed the “palm-oil-free” claim on the product picture and clearly stated that 

this claim shall address consumers’ environmental awareness. In this context, the most frequently 

mentioned disadvantage of palm oil was the deforestation of rainforests associated with palm oil 

plantations. Several persons used emotive language, such as “destruction”, “elimination” or 

“attack” on rainforests as the “green lung” of the planet. Biodiversity loss and other 

environmental consequences of palm oil monocultures were mentioned relatively often, although 

the aspect of monoculture was not further explained. Moreover, the issue of international 

transport of palm oil was mentioned, particularly referring to CO2 emissions that contribute to 
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climate change. 

Socio-economic aspects of palm oil production were less often mentioned. Some 

discussants criticized working conditions and the exploitation of smallholders by large 

corporations, as well as food security issues resulting from the occupation of arable land. 

Furthermore, palm oil was frequently perceived as “unhealthy”. In most cases, it was not further 

specified why palm oil might be unhealthy. Some discussants mentioned the relatively high ratio 

of saturated fats. A few persons thought that palm oil is carcinogenic. One participant claimed 

that palm oil ensures that the feeling of satiety is delayed, resulting in weight gains. Related to 

this aspect, a few statements described palm oil as “low-quality” or “cheap” fat.  

Regarding potential advantages of palm oil, almost every discussant mentioned the cheap 

price compared to alternatives. Interestingly, several discussants framed the cost aspect explicitly 

as a benefit to the industry, not to themselves as consumers: “I only see the advantages for the 

producer = particularly cheap”. In this respect, it was also noted that oil palms are probably easy 

to cultivate and the fruits easy to process. However, only a few discussants reflected on the 

efficiency of palm oil compared to alternatives. Texture and neutral flavor of palm oil were also 

mentioned as advantages. In two instances, it was noted that palm oil contributes to longer shelf 

life. Aspects of availability and versatility were inferred from the perception that palm oil is an 

ingredient of many different products.  

Awareness with respect to palm oil as an ingredient in products was relatively 

heterogeneous, although discussants seemed to be more aware of and concerned about palm oil 

in food products than in non-food products. Asked for products that might contain palm oil, the 

majority of discussants first mentioned processed food products, particularly sweets. Several 

discussants were unaware of any other products or uses of palm oil, besides processed food. 

Some had heard of other uses, such as cosmetics, but often they were unsure whether their 

answer is correct. A few times the German brand Palmin was associated with palm oil, although 

Palmin products are made of coconut fat. The use of palm oil for biofuels seemed to be relatively 

unknown. 

When discussants were asked whether they are aware of any sustainability certification 

system for palm oil, neither RSPO nor any other system was mentioned. Nobody was able to 

describe the RSPO labels before the respective pictures were presented to the groups. Looking at 

the labels, only three discussants across all groups claimed to have seen them on products before. 

The majority of all participants stated that they had not actively searched for information on palm 

oil prior to the discussion. Several discussants indicated that NGO campaigns, documentaries or 

reports on palm oil had made them aware of palm oil issues. Some referred to information by 

friends or family members avoiding palm oil, which had influenced their awareness and attitudes. 
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4.2 Attitudes and preferences toward palm oil and alternatives 

The majority of participants indicated their willingness to pay a premium for hazelnut spread that 

contains RSPO-certified palm oil as compared to uncertified palm oil. The indicated willingness-to-

pay (WTP) values were mostly in the range between 10% and 20%. However, apart from the 

participants’ attitude toward palm oil as well as financial considerations, different aspects have 

been identified as relevant requirements for a general WTP for certified palm oil:  

 the relevance of the product type to the consumer, 

 taste, habits and potential brand loyalty, 

 the usual consumption frequency, 

 the relevance of palm oil as an ingredient of the respective product, 

 and trust in the respective certification system. 

Several discussants stated that they do not consume hazelnut spread, so they felt unable 

to discuss any preferences related to this product type. Others revealed their brand loyalty 

toward Nutella and argued that no other hazelnut spread could compete with its taste. One 

person admitted: “In the end, taste defeats conscience.” A few participants stated that their WTP 

also depends on the relative amount of palm oil compared to other ingredients of the product: if 

it is only a minor ingredient, it is less relevant and the WTP is accordingly lower or even zero. 

One person argued that recognizing the RSPO label on a product would make her aware 

that it contains palm oil and therefore deter her from purchasing. Another one claimed to have 

seen the RSPO label before, but perceived it as “somehow not reliable” because it is generally not 

well-known. It was furthermore remarked that “this is again only something for educated people”, 

referring to the English word “sustainable” printed on the label. Some discussants explained that 

they do not trust any labels at all because there are so many different certification systems and 

certification criteria are not made transparent. The label for “mixed” palm oil certified according 

to the mass balance system was in several cases perceived as “greenwashing” and not supported 

by the discussants.  

Overall, the majority of discussants demonstrated a rather negative attitude toward palm 

oil and declared to prefer the palm-oil-free option due to a lack of trust in certification. But most 

of the participants had never questioned whether a replacement of palm oil would automatically 

be more sustainable. Some discussants admitted that they actively try to avoid products that 

contain palm oil as they had heard that palm oil is “bad”, but without knowing any particular 

reasons. The most frequently mentioned preferable alternatives to palm oil were oil from 

sunflower, rapeseed, or coconut. Sunflower and rapeseed oil were suggested mainly because they 

are produced in Europe. Regionally produced food was preferred because of shorter transport 
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distance, knowledge of the origin of products and economic support of regional producers. In 

general, the discussion on alternatives to palm oil revealed relevant knowledge gaps. One person 

stated that “[…] for coconut oil, you don’t have to cut down the tree, but only harvest [the fruits].” 

Coconut oil was also described as healthier than palm oil by different discussants. In one of the 

online focus groups, several discussants mentioned that they prefer certified organic products, 

indicating that according to their understanding, palm oil cannot be certified as organic.  

4.3 Barriers to sustainable consumption 

The discussions revealed different personal, situational and product-related factors that might 

prevent consumers from purchasing products they regard as more sustainable. One situational 

factor is the availability of sustainable alternatives: some discussants stressed the difficulty to find 

more palm-oil-free products in their current shopping venue. The lack of time was identified as 

another major constraint to sustainable consumption. First, consumers need time to search for 

information on relevant ingredients before they go shopping. Second, they need time to read the 

list of ingredients of different products available at the point of sale. Concerning product-related 

constraints, several discussants complained about the difficulty to find out whether cosmetics or 

other non-food products contain palm oil. As the list of ingredients shows mainly Latin names, the 

identification of palm oil derivatives is experienced as complicated. Moreover, it was criticized by 

different persons that the font size of the list of ingredients is usually too small. 

The FGDs indicated that the presence of too many certification systems and labels leads 

to information overload and confusion and a resulting lack of trust. On the one hand, discussants 

expressed their doubt on the credibility of sustainability labels that are attached to cheap 

products sold in discounters, while on the other hand they requested more information on 

certification criteria and standard providers that would justify the premium for certified products. 

In this regard, some discussants stated that they cannot afford to purchase only sustainable 

products considering their budget. 

Moreover, discussants explained that they can hardly avoid all potentially problematic 

product ingredients. They face trade-offs between different factors: “[…] there are many other 

things [besides palm oil] one needs to consider at the same time and that are also somehow not 

good […], and I find that frustrating”. Several discussants stated that they would prefer organic 

vegetables, as they regard them as more sustainable. But these are often wrapped in plastic, as 

opposed to the conventional alternatives. Trying to decide for the “lesser of two evils”, some 

indicated to prefer the non-organic products without plastic foil. Some discussants expressed 

reluctance to surrender food they regard as unsustainable or unhealthy: “I don’t eat this on a 

daily basis, but sometimes I need it. And then it doesn’t matter to me.” 
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Perceived consumer effectiveness seems to play a role as well. Although this aspect was 

not discussed in detail, several participants stated that consumers – not as individuals, but 

collectively – have the power to induce change through their consumption behavior, for instance 

by boycotting certain brands or product ingredients. Some persons acknowledged their 

responsibility as consumers, whereas others blamed primarily the private sector for unsustainable 

production. 

5 Discussion 

This qualitative analysis of FGDs with consumers in Germany adds to previous research on 

consumer attitudes and preferences toward palm oil by providing insights into prevailing 

knowledge gaps and concerns. Moreover, it contributes findings on preferences between 

products that contain certified palm oil versus palm-oil-free products. Different personal, 

situational and product-related factors that are relevant for actual consumption decisions have 

been identified.  

In contrast to final products involved in other studies on consumer preferences (e.g., 

Thøgersen et al. (2010), Grunert et al. (2014)), palm oil is usually not purchased as a product on its 

own but included as one of many ingredients in processed products. This fact makes purchase 

decisions involving palm oil even more complex. The results of this analysis suggest that 

consumers rather care about palm oil in food than in any other kind of products. Not everybody is 

even aware that palm oil is also used for other purposes than as ingredient in food. One reason 

might be found in the EU Regulation (1169/2011) mentioned in the introduction, which does not 

affect non-food products, which often contain palm oil derivatives that are hidden behind 

scientific names and can hardly be identified by consumers. 

Thøgersen (2000) expected that increased prevalence of certified products would 

contribute to knowledge on certification and labels as well as to perceived consumer 

effectiveness. The results of this study indicate that this development has rather contributed to 

information overload and reduced trust in certification systems. These findings confirm the results 

of previous studies (e.g., Grunert, 2011; Sirieix et al., 2013; Thøgersen et al., 2010). In line with 

Gassler and Spiller (2018) as well as Ostfeld et al. (2019), RSPO certification systems were found 

to be basically unknown among consumers. RSPO labels might increase awareness of palm oil and 

thereby discourage those consumers who do not believe that palm oil can be produced in a 

sustainable manner, as explained by Larsen et al. (2018). The RSPO “mixed” label was perceived 

as less credible by several participants, supporting findings by Gassler and Spiller (2018). It 

remains to be further explored whether the indicated lack of trust in certification is really a major 
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reason for consumers not to buy certified products, or whether it is used as a socially accepted 

excuse. 

The majority of discussants indicated to prefer products without palm oil. Emerging 

“palm-oil-free” labeling of products might have influenced consumer attitudes and preferences. 

As suggested by Hartmann et al. (2018), consumers might prefer palm-oil-free products simply 

because they think that the absence of palm oil is beneficial for health or other reasons and 

therefore advertised by the respective brand. In the present study, coconut oil was often 

suggested as a healthier alternative to palm oil in the discussions, although composition and 

properties are quite similar (Rival & Levang, 2014). The discussions did not reveal any support for 

the findings by Aguiar et al. (2018) with respect to consumers’ perceptions of palm oil as a more 

natural product.  

Two different forms of focus groups were used in this study: synchronous, text-based 

online focus groups and traditional face-to-face focus groups. As expected, the number of 

comments per discussant was larger in online focus groups, while each comment was significantly 

shorter compared to face-to-face focus groups. While the two forms differ in their 

implementation, no major differences in the discussion process and the stated attitudes and 

preferences could be identified between the two forms. However, the analysis revealed one 

relevant limitation of text-based online focus groups that to the best of our knowledge has not 

been considered in previous studies. In one of the chats, one discussant made a statement that 

was later identified as copied from a website of a palm oil documentary. During the content 

analysis, the wording, correct orthography and case sensitivity of this comment seemed unusual 

compared to the other chat comments. The analysts then used the Google search engine to check 

this statement and found the original source. In this case, the statement was used as an answer to 

a question on the participants’ prior knowledge on palm oil. Consequently, this example shows 

that online focus groups are rather unsuitable for assessing knowledge, as participants might be 

tempted to compensate their lack of knowledge through a quick search on the internet.  

Common limitations of stated preference techniques, such as hypothetical bias and social 

desirability bias, may lead to a significant gap between stated preferences and actual behavior, 

implying a tendency to overstate preferences and WTP for sustainably produced goods (Fisher, 

1993; Murphy et al., 2005; Vermeir & Verbeke, 2006). These biases remain relevant as long as no 

real money has to be spent. Although the participants rated their involvement with respect to 

product ingredients and sustainability as relatively high on average, only a few claimed to actually 

search for information on the list of ingredients when they shop for groceries. Therefore, stated 

preferences for palm-oil-free products have to be interpreted with caution. The identified 

decision-relevant factors might act as barriers to sustainable consumption and explain a potential 
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attitude-behavior gap at least to some extent. Other factors, such as price, taste, and brand, were 

found to be more relevant in consumption decisions. In accordance with findings by Cova and 

D'Antone (2016), the focus group discussions revealed brand loyalty toward Nutella. Some of 

these factors have also been identified in previous studies, for instance by Grunert (2011) and 

Young et al. (2009). 

Qualitative studies with small samples are usually not representative and therefore do not 

allow for drawing conclusions for the whole population. In this case, purposeful sampling was 

applied to recruit participants who are relatively concerned about sustainability and product 

ingredients in general, so the results might probably overestimate concern about palm oil due to 

selection bias. Following a mixed methods approach (Johnson et al., 2007; Kuckartz, 2014), the 

results of this analysis will be used to develop an online survey including a choice experiment to 

quantitatively analyze attitudes and preferences of German consumers toward palm oil. The main 

novelties compared to the study by Gassler and Spiller (2018) will be the inclusion of a specific 

alternative oil as a product attribute in the choice experiment, and the consideration of 

psychometric scales as potential influence factors. 

For future research, it will also be essential to get a better understanding of consumer 

preferences in emerging palm oil-importing economies with less strict requirements on 

certification, such as India or China. It remains questionable how palm oil can become sustainable 

if overall production continues to grow, inducing further land-use change (Dauvergne, 2018). The 

trend toward advertising palm-oil-free products might also be problematic, considering the 

competitive advantage of palm oil compared to alternative oils and fats in terms of efficiency. If 

we maintain consumption levels while replacing palm oil by other vegetable oils, we might end up 

with even more environmental problems (Rival & Levang, 2014; WWF, 2016). Thus, policymakers 

should take undesirable consequences of increasing use of alternative oils into account, and 

accordingly support communication to the public. Environmentally conscious consumers should 

rather be advised to reduce their consumption of processed food and non-food products instead 

of switching to “palm-oil-free” alternatives. For marketing purposes, however, the use of “palm-

oil-free” labels on products might be a valuable strategy to increase the awareness of consumers 

who are concerned about sustainability or health related to palm oil.  

6 Conclusions 

The results of this exploratory qualitative analysis of consumer attitudes and stated preferences 

suggest that German consumers tend to have negative attitudes toward palm oil and are more 

concerned about palm oil in food than in non-food products. A lack of knowledge on palm oil, 

certification, and alternative vegetable oils has been identified. The majority of focus group 
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discussants indicated to prefer products without palm oil over products that contain RSPO-

certified palm oil. One of the main reasons provided was a lack of trust in certification systems. 

However, it was revealed that palm oil is overall not a major factor influencing actual purchase 

decisions. There are personal, situational and product-related factors that might play a more 

important role, such as taste, time, availability and price. Further quantitative analyses involving 

largely representative samples will be required to test the findings. Indicated preferences for 

palm-oil-free products might be problematic, as alternative vegetable oils are not necessarily 

more sustainable than palm oil. Only a reduction in the overall consumption of processed, not a 

mere replacement of ingredients, might contribute to sustainable development in the long run. 

Therefore, relevant information needs to be provided to consumers to close knowledge gaps with 

respect to benefits and problems of palm oil and its alternatives. 
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yzhmlkW{mJ|hgdlh~JlWJljhk|JmWikW�hiW{WekiJijd|dilh|kmlkimoJxjhJmhiW{~Jfd|lJiWef|kmh~JyzhmlkW{mJ|hgdlh~J
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BP̀Q̀BO]QFEOFBEŜ QFB]mFAYQ]XF]AOEm̀AXB]QOFnB̀OF@A+,'!̂ QFB]����%��"#!%(!&�-#'!���% �#"�%

�!�!��#�"̂ B̀b̀Y]EFo]@[
��Y+

0# %�!�'"�!�'�-�#'"#�!��&!"�#%���!�!�#&5��� ��!5�����"�!%#�H�!"&I%!�������+4�����#"��!�

���!�!��&!��%��"#!��� ��!5�#'"##'!5"�!-�&&���#�( 5"���% �#"#"�!�#"������!�"&#'� �'#'!5

-� &%��#�"5#'"#����!��#'!� �!��"�.!#+

1&!"�!��"���!#'"#5� �%!������������#�"��!%(55� � � "&����!�5�'������( %�!#+6�5� 

�'���!"���% �#�5� �( %�!#"�"�&"(&!����#'!�����!��!����!% �!%(5�#�����!+p� "&��'"�!#'!

Chapter 4 – Articles included as part of the dissertation

90



�������������	
�
�������� ������

��������������������������� ����!"�����#�#����������!��$�"������$#��%������#���#&��'��

$�"()*+,-+.,/+012345164+,-012712*84511-+,931824:6;,3+,*-51996;<-6:2,:61;(=

>99+;86?@AB;C13.,:61;)31D68+8,C:+3),3:E1C:5+F5164+G?9+36.+;:

H����&&� ��'�����I#�������#&I��&#�!���!�J����������K�#����&#%�&� #���������!�����

������!����#�����#���������������L����I���M��#��&#��!���IN��I#��%�&!���I#���!�#���#���

������'��#&�"�O�$P(Q������L�&#�#���������&#%�&���#��&#%�& #���������!��L������!����������(

H�����I#'��M#���� ���Q�'"���P#���I����!�����������#R���%��O��$(

S)*+,-+3+,8:5+C1**176;<6;C13.,:61;4,3+C2**0TU56-6;C13.,:61;6-3+*+D,;:C13:5+

-2V-+W2+;::,-/-A

),*.16*�����!�I��#��&$���!"��!��X�!�����##�!Y#&#$��#(Q����I��#&I��&�&#��#������

�#����������#O�%����&�#��!(H��&������#��������������%&�I#�����������O����I���#�!���&��#&

�������(Z�������#����������%"������&�I#����#�'�(

H��[�"�!�#%&���\"��#��#%&�]#&I �̂&MN��I#�_̀["�!��H�����a��#���#&��'��]#&Ib&=cde)fP

��#���'#��g#������!�J�����#�����M�('(���O����I���#&������O#����#'����������O#����I�#����P

��#��#O�!�O�&���!�"��#��#%�&��$��#�!#�!��#����"&#�&$����#&I��&(H���I�&�I���#�����������

��#�!#�!�#�I�#��#O��'������O��J����������#&I��&���!"������I�#���'#I��'�������#������_

h ��!"��!����"I�����������"����M���&� #��������'$P#�!��!"��!"��&�g#�����������&�g���#�!

�������!����������#���

h ��!"��!��&&"������ #���#�!#��c��!"��!'������"��'#��I�������

h �I���O�!������O#����������$���I�

h �#��#�!#!�i"#�� ��R��'���!������

h �I���O�!����I����"���$������!"����

de)f*,V+*-��K�#&���!"���!�J��#����!��'�� �����������K�!�#&I��&�����#�#��!���I

"������K�!�#&I��&#&��'��� ��&��"��&$��#��M��#������#����#�!���������'P_

de)f4+3:6j+8_H�����!"������#��������K�!�"��#��#%&��#&I��&(̀k����K�!=I�#����#����

���!"������#�����&$�#&I��&��#��#�%��������K�!#����!��'�����[\]̂ �"��#��#%�&��$��#�!#�!�(

H�������"&!���%�#�$%&��!��' ���"������K�!�#&I��&(

de)f.6?+8_̀Y�L�!=I�#����#������K�!#�!"������K�!�#&I��&#��#&&� �!��%�I�L�!(

X�������&�#��� I"��������#&I��&����#���!�����̀I�L�!=&#%�&�!���!"����#��"#&&$�����K�!(

l����!��'�����[\]̂ �������!"��������%"�����������!"��������"��#��#%&��#&I��&(

l�#�����I�����[\]̂ &#%�&����I�����������&#�����R�����������!��$�"��������O��"�

!����������"#�����#&����� �!�����&&� ��'&#%�&�_

9,*.m16*mC3++_H������!"��!����������#��#�$�#&I��&�%"������#!����#���#�#&����#��O���&

���#�(n���O���#�����I�#��������!����������"#�������������!��$�"��#�#���!"���o��#��$��'

����&#%�&!�������#���#&I��&(

Gp13<,;64_H������!"���#�%��������K�!#����!��'����'#�����#�!#�!������q"����#�

r����(l�&�#����s�������'��!������#O�%������!"��!����'#���#'���"&�"��(

t,63:3,8+_H������!"���#�%��������K�!#����!��'��Q#����#!���#�!#�!���#�#�I#�������%"���'

���#����#!����!������(lI��'�������#�������#I���I"I�������'"#�#����!�����!"�����#�!#�

#!!�����#&���I�"I��# #�!�!�������II"���$��K�#�������#&���u����(=

>99+;86?FAe23D+0B:+.-B;4*28+86;:5+)36;469,*F1.91;+;:>;,*0-6-

H#%&��l�vlw��� #&&���I���#��#O�%������&"!�!�����]kl!�����%�!��\������x(�(H�����I�

 �����������!��N��I#��%"��������q�'&�����#��&#��������� �(l&&���I� ���#������!%$

���������!������#&#%�&�!�y�����z�R�����#&�M�_�����'&$!��#'���c�_!��#'���cw_��I� �#�

!��#'���cx_�������#'������!��#'���c�_��I� �#�#'���c�_#'���c�_�����'&$#'���P(H�����I� ���

��������!��!�J�����%&��R� ���������"�O�$�#�!�����!�������I� #��#�!�I�g�!(Q������#R�

����I�����������H#%&�l���� �������I���!���!#����!��'������#������!����K�!�����]kl

Chapter 4 – Articles included as part of the dissertation

91



�������������	
�
�������� ������

���������������� �!"���#$�%$&�'��(����)�"�*��+,�'-�-%�"�(��".�!�-��),��'�*�'��-/'��'"�

!��-0!"��)".�123$

456789:; 0'*�+�"�(�<�"�"�(��"�-�*���/�-�+".��0".�'�$

=>?@ABC@DE>?F1�������-�!�"�+�0'�)'��(��"G-���)'��(��",�".".������,��)�"�"�(��"�$
�HIJK���L�MNO��P��N%

QE; =@8R S8@5D>8TU5C@EA

V
W.��X"'0�"��0�"��������"+������X�(,�����)"�/�+(�'���'

�/'�-0!"!�''+��)".�������$

!�'"�Y!�"����0//�'"
�  0�"��������"+!�'"�Y!�"�����".�Y'�"�"�/��".�'�)."-�'�!"���$
� X0�0���+"'+"��0+/'�-0!"�!�''+��)��0�"��������"+�����$

#
1'�-0!"�,�".�0�"��������"+������'�0�0���+(�'��0�"�������

".��/'�-0!"�,�".�0"�0!.������$

�
X-��Z""'0�"���0�"��������"+!�'"�Y!�"�����!�0��".�
�"��-�'-���-!'�"�'���'���""'���/�'��""�!���0(�'�$

!�'"�Y!�"����[�/"�!��(

�
X-��Z"".��[".�"�0�"��������"+!�'"�Y!�"���'����+!��"'��0"��

"��0�"��������"+$

�
 0�"��������"+�������)�����+�(�'[�"��)�"'�"�)+��

".���-0�"'+$

\
X"��-"�"'0�"0�!�'"�Y�-/'�-0!"��+�(����'�)�����
/'�-0!�'�(�'�".��!�'"�Y�-/'�-0!"��+��')��

(0�"���"�����!�'/�'�"����$

]
X"��-"�!����-�'".���)'�-���"������-/'�-0!"�(�'�
�'�̂0��"�+".��X!����-�'".���)'�-���"����".�'/'�-0!"�

".�"X�0+$

����'(�-!���0(/"���

V�
W.��X�'�̂0��"�+/0'!.����/'�-0!"�X"��-"����[��'

����'(�"������"���)'�-���"�$

VV
X,�0�-�//'�!��"��"��".�'�,���(�'��_/��!�"(��-�"�'+
�������)'�̂0�'�(��"��'/'�-0!"�!��"�����)/��(���$

V�
X.�*����'!.�-��'����'(�"������0",.�!.��"�'��"�*��"�

/��(���(�)."����""�'$

V�
X.�*����'!.�-��'����'(�"������0"/��(���/'��'"�

/�'"�!�/�"��)��".���0'*�+$

V#
X-��Z"!�'�,.�".�'�/'�-0!"!��"����/��(����'��"������)

���""��"��)��-$�!�-��)'�*�'��-%

V�
1��(�̀��̀�'��/'�-0!"��'���"��+��""�'".��/'�-0!"�

!��"�����)/��(���$�!�-��)'�*�'��-%

V�
1��(�������"��!����'��+��-��"-�/��-���".�/'�-0!"���

!��-�"����$�!�-��)'�*�'��-%

/��(�����a�!"���
V� 1��(�����0�.���".+$
V\ 1��(�����!.��/��-".�'���'��"!��Z"��.�).̀ 0̂���"+$

V]
1��(���!��Z"���0�"���������!�0���".��"���"'���/�'"�-

���)-��"��!��$

456789
; 0'*�+�"�(�</�'!��*�-!���0(�'�b�!"�*������12c%$

=>?@ABC@DE>?F1�������-�!�"�+�0'�)'��(��"G-���)'��(��",�".".������,��)�"�"�(��"�$�HIJK���L�MNO��P��N%

QE; =@8R

V
X"��0��������'".���-�*�-0��!���0(�'"�-���+".��)���0"��*�'��(��"��/'����(�$

�!�-��)'�*�'��-%
� W.��X�0+/'�-0!"��X"'+"�!����-�'.�,(+0����".�(,����b�!"".���*�'��(��"$
� W.��X�0+/'�-0!"��X"'+"�!����-�'.�,(+0����".�(,����b�!"�".�'/��/��$

#
 ��!����/�'���!����".�*���+�b�!"0/��".��_/���"�"�������"0'��'���0'!����"-����Z"

(�[���+-�b�'��!�,.�"X-�$�!�-��)'�*�'��-%

�
c�!.!���0(�'Z���.�*��'!��!��"'��0"�"��0�"��������"+�+/0'!.����)/'�-0!"����-�+

��!����+'��/�������!�(/�����$

d�"�<�.���!���.�������-�/"�-��-���)."�+(�-�Y�-�'�('���'��!�e#�f$

Chapter 4 – Articles included as part of the dissertation

92



�������������	
�
�������� ������

���������� !"#$%"&'()�*)" *+,��%'�'%+$*+,$-$%#$''�"'.

/0123452670189-"+'"$*:$)+%"%�;<+%"=%"*%#���""-)�*)" *":+,��%%<"
��--�;$*>%�?$)'$*%<")�*%"=%�����:.@ABCD���E�FGH��I��GJ

K7� /2�L

� M<"�'"��)<$-:-+,� $*���:? �:�)%$�*
� N"�� "'%+%$�*�� +$*�� "'%'�� ���:? �:�)%$�*
O �%+ !+%$�*+*:&+-*�% $%$�*$*%<";� -:?�?�-+%$�*
P M<"�'"��?"'%$)$:"'$*���:? �:�)%$�*
� M<"+,�'"��+*$&+-'$*���:? �:�)%$�*
� Q*!$ �*&"*%+-:+&+>")+�'":,#���:? �:�)%$�*
� R��:;+'%"
S T!" "=?-�$%+%$�*��*+%� +- "'�� )"'�� ���:? �:�)%$�*
U 9�� ;� V$*>)�*:$%$�*'�� ���:? �:�)" '
�W X�;;+>"'�� ���:? �:�)" '
�� 9+)V+>$*>%<+%$'*�% ")#)-+,-"
�� M<"+&��*%��?+)V+>$*>�'":�� ���:? �:�)%'
�O Y ""*<��'">+'"&$''$�*')+�'":,#���:? �:�)%$�*
�P Q*" >#)�*'�&?%$�*$*���:% +*'?� %
�� Q*" >#)�*'�&?%$�*$*���:? �)"''$*>

Z�%"(M<$'')+-"<+',""*+:�?%":+*:'-$><%-#&�:$[":� �& "�" "*)"\P�].

�̂_�3�05�1

�. +̀$&�a.b�$,<+%��c.M.b�$ ">+ �d.bY +''�e.Q*!$ �*&"*%+-�")�*�&$)�+*:'�)$+-)�*'"f�"*)"'��%<"�$-

?+-&,��&.g���hiGjhiG�D�HhkID�h
�
���.\l �''m"�]

�. RnT.RnT�MnM(9 �:�)%$�* �̀+*%$%#��9+-&T$-$*�W�S.n!+$-+,-"�*-$*"(<%%?(oo;;;.�+�.� >o�+�'%+%o

@+))"''":�*Op�*"�W�WJ.

O. T$-q� -:.r��sDH�tg������uvbe�Mna$"-V"Y&,d(d+&,� >�Y" &+*#��W�U.

P. a$"%%$*"*�p.b�<$�l.bX$";��.l.X+*:)�!" :$'% $,�%$�*$*%<"?"+%-+*:'��9"*$*'�-+ a+-+#'$+���&+% +

+*:w� *"�$*�W��;$%<)<+*>"''$*)"�UUW.x�D�hkID�hyD��GHjh
�z{�|���}�S.\l �''m"�]

�. ~$�+#�~.b9$&&��.X.bp"*V$*'�l.Z.b�&$%<��.p.M<"$&?+)%'���$-?+-&�* ")"*%:"�� "'%+%$�*+*:,$�:$!" '$%#

-�''.�ED�r�k
�z{��"W��U��S.\l �''m"�]\9�,a":]

�. c�<�X.9.ba$"%%$*"*�p.bX$";��.l.bY<+���-�p.m"&�%"-#'"*'":"!$:"*)"��% �?$)+-?"+%-+*:)�*!" '$�*%�

�$-?+-&.�HDIh����hgI�th�I�h��g
�zz�u������}��O�.\l �''m"�]

�. a$"%%$*"*�p.b�<$�l.bX$";��.l.M;�:")+:"'��:"'% �)%$�*$*���%<"+'%n'$+�'?"+%';+&?�� "'%'.

�HD��hkID�hk�j�HD�h
�z
�u���P}��S.\l �''m"�]

S. q$-)�!"�N.�.bc�<�X.9.n:: "''$*>%<"%< "+%'%�,$�:$!" '$%#� �&�$-�?+-&+> $)�-%� ".��Dt�jGH�hyD��GHjh


�z��v�UUU}�WW�.\l �''m"�]

U. c�<�X.9.bq$-)�!"�N.�.e'�$-?+-&+> $)�-%� " "+--#:"'% �#$*>% �?$)+-,$�:$!" '$%#�yD��GHjhEG��h
�����

�W}�P.\l �''m"�]

�W. Y +''�e.bc�,$%�+�l.bc $'<*+�~.~.bl�  "�a.N.ba��<���T.b9�%��9.bN "')<" �p.bm"&,�-:�c.bn $#+*%$�Q.�.b

w+ *"'�n.N.b"%+-.M +:"���',"%;""*&�-%$��*)%$�*+-$%#+*:? �[%$*% �?$)+-'&+--<�-:" -+*:')+?"'.

���hyD����h
�
�����S�.\l �''m"�]

��. Y�$--+�&"�M.bc�%�;'V+�a.a.bd" %"-�N.bc*�<-�n.bc +'<"!'V+�~.ba� %$-+V'�*��c.b�)<"���.bc��#+V�!��.

l+ ,�*)�'%'+*:,"*"[%'��e*:�*"'$+* +$*�� "'%)�*!" '$�*%�?-+*%+%$�*'.���hyD����h
�z��v��OSS.

\l �''m"�]

��. a"$�$:"�n.bX+m�+�l.N.bY�$--+�&"�M.bm�--�n.bd+''-" �Q.b�%$">-" �l.bM��+�n.bp�*"�M.bl�  "�a.N.b

~"-:V+&?�Q.b"%+-.a"+'� ":> ""*<��'">+',�:>"%')<+--"*>""&$''$�*'+!$*>'� �&?+-&��$-,$�:$"'"-.

���hyD����h
�
����WSU.\l �''m"�]

�O. l +&,�m.bl�  #�Y.Z.T$-?+-&+*: � +--$!"-$<��:'$*%<"n'$+�9+)$[) ">$�*(n*�!" !$";.g�����Ih��G�Ch


�z
������O}�OU.\l �''m"�]

Chapter 4 – Articles included as part of the dissertation

93



�������������	
�
�������� ������

��� ��������� �!�"#$%� �&���"&'(�)�*��+$����,$-��%�./��01,-,�,�.�./$.�%�-1�$23$4$%�56$.�-��$6$-�

4,��1�%%�./7��8-��./7�$$.��01,-,�,�.-,.9./�.$-,�:-;1�$�9-%�./-�<=>?��������@�?�
�A
�BC����D��E�

F���--G$�H

��� G,7�.$%%,���"�����,.,�&�I�4$�.�.�$�./01�%,��/,-�%�-1�$2*�$5�%6�,%,--1$�JK=LMM@<=
�AN�C�

���OD��P��F���--G$�H

��� #$�71���3�*�"Q$�8,.,���"R1�$�,�S�TU�%6�,%��$$V4-T-1-��,.�8%$5�%6�,%V2*�$,65������%�,6-�.

��.-16$�5$��$5�,�.�JK=LMM@<=
�AW����X��D�XP��F���--G$�H

��� G)U;�U�,.�,5%$-�./��,�$�,������$U��/1��,�.��)1-��,.�8%$U�%6;,%�X�O��X�O�&4�,%�8%$�.%,.$2

���5-2YY�-5����7Y5�,.�,5%$-Z�./Z��,�$�,�Z�$4,$[\���$--$/�.�E����X�X]�

�O� G)U;�G)U;G1%$-�.���̂$���661.,���,�.-�./�%�,6-�&55��4$/8���$S���/��I�4$�.��-_�4$68$�

�X���G$4,-$/,. �.1����X�E��X�E�&4�,%�8%$�.%,.$2���52YY[[[��-5����7Y518%,���,�.-Y/�[.%��/Y

��P8��$��PEXX$�\���$--$/�.�E����X�X]�

�E� G)U;�G)U;)155%����,.�$��,'���,�.)��./��/�!����7�.,̀��,�.-)$$̂,.7��a�%/,.7�$��,'���,�.��X�X�

&4�,%�8%$�.%,.$2���5-2YY�-5����7Y�$��,'���,�.Y-155%�Z���,.-\���$--$/�.�E����X�X]�

�X� G,4�%�&�"R$4�.7�U�U�%6-����.���4$�-,$-�;,%U�%6�./3$4$%�56$.����%%$.7$-��X���&4�,%�8%$�.%,.$2

���5-2YY[[[��,������7Y%,8����Y�O�XY\���$--$/�.�_�4$68$��X�O]�

��� U��-�.-�)�"G�,̂�4��)�"��1�̂��� �*�$4,�8,%,���.//$-,��8,%,�����$5%��,.75�%6�,%�b��=�������=
�
��

F���--G$�H

��� cc!�&1�/$�d%-51��S$�$��.1.7$.̀ 1e,.$�U�%6f%��$,$�$.c$%���X���&4�,%�8%$�.%,.$2���52YY[[[�[[��

/$Y�,%$�/6,.Y�6Z[[�YU18%,̂��,�.$.ZU3!Ycc!Z)�1/,$g&1�g/$�g;e%-51��5/�\���$--$/�.�_�4$68$��X��]�

�P� )��6,/�� �a�R,�$���%$�--$--6$.���'4$4$7$��8%$�,%-�<=h�?��=>KM@=
�Ai�jk��PXD�PO�F���--G$�H

��� G)U;�G)U;965���G$5����X�O��X�O�&4�,%�8%$�.%,.$2���5-2YY�-5����7Y�$-�1��$-Y�-5�Z�$5���-Y,65���Z

�$5���-\���$--$/�.��������X�E]�

��� G)U;�G)U;965���l5/��$�X�E��X�E�&4�,%�8%$�.%,.$2���5-2YY[[[��-5����7Y%,8����Y%,8g'%$-Y/�[.%��/Y

E��\���$--$/�.�&5�,%�X�X]�

��� ;-��$%/�G�"a�[�����3�"G$,.$��3�"m��-.��U�U$$%,.78��̂ ��$%�8$%neo5%��,.7-1-��,.�8%$5�%6�,%

$��%�8$%%,.7�./��.-165�,�.,.��$l.,�$/m,.7/�6�p�q�KM�=r?�=s?��=
�AW�t���XX��F���--G$�H

��� R��-$.�G�m�";-8$�̂���"3�[̂ ,.-�e�"*1�̂�.$.�a�"_71�$.�a�"_17�����&�"I��/.$��*�&�"Q1%���6"

c�%4$̂�65�U�a�8�,/7�4$�.�.�$,.�7�,�1%�1��%��66�/,�����,.-29.-,7��-���6,65%$6$.���,�.��u_�

3$���$-���,�.�_�U$���_�eo5%�,���,�.:\_3Ue]5�%,�,$-,.��$�,%5�%6,./1-����<=h�?��=>KM@=
�Av�jB�

���D����F���--G$�H

�O� I,�6�w�"��.,�R�"m���R�U�"*�.�a�*�c�)�4,.7���5,��%���$-�-8�̂ .�[,.7[���[$��.-16$�hM��?Kq=s?��=


�Ax�C����D����F���--G$�H

�E� )1./���+����)�"a,.$�3�c�"R�̂,.-�&���.���.�,.7��$5�%6�,%��,-,-29/$.�,��,.78$��4,�1�-������7$�$/

,.�$�4$.�,�.-�p�q�KM�=�y�=>M��y	
�
��zB�EED�X��F���--G$�H

PX� e1��5$�.��66,--,�.�{|?}~��y�M�p�hM���~���M�M��?�MK?�����M�"*$��.,��%G$5����X�PZX�P"e1��5$�.

��66,--,�.2S�1--$%-�S$%7,16��X�P�&4�,%�8%$�.%,.$2���52YY$��$1��5��$1Y$.4,��.6$.�Y���$-�-Y5/�Y��

��XG$5�����X�.�%�-,-��X����X,65����5/�\���$--$/�.��;���8$��X��]�

P�� e1��5$�.��66,--,�.���661.,���,�.���6��$��66,--,�.����$e1��5$�.U��%,�6$.����$��1.�,%�

��$e1��5$�.e��.�6,��./)��,�%��66,��$$�./��$��66,��$$����$G$7,�.-�)�$55,.715el&��,�.��

U���$���./G$-���$��$c��%/:-!��$-�-��X�E�&4�,%�8%$�.%,.$2���5-2YY$��$1��5��$1Y,.��Y-,�$-Y,.��Y'%$-Y

��661.,���,�.Z$1Z���,�.Z5���$��Z�$-���$Z���$-�-g$.�5/�\���$--$/�.P 1%��X�X]�

P�� &3U�*�$&6-�$�/�63$�%����,�.,.)155������!1%%�)1-��,.�8%$U�%6;,%)155%����,.8��X�X�

�X���&4�,%�8%$�.%,.$2���5-2YY�/Z5���.$�-�,5���7Y[5Z��.�$.�Y15%��/-Y�X�OY�XY&6-�$�/�6Z3$�%����,�.Z

3$���$-���,�.ZU�%6Z;,%Z4�X��ZX����5/�\���$--$/�.�� 1.$�X�X]�

PP� &3U�*�[��/-e%,6,.��,.73$���$-���,�.���6&7�,�1%�1��%��66�/,�����,.-[,��e1��5$�.��1.��,$-�

�X���&4�,%�8%$�.%,.$2���5-2YY�/Z5���.$�-�,5���7Y[5Z��.�$.�Y15%��/-Y�X�OY�XY&6-�$�/�6Z3$�%����,�.Z

3$���$-���,�.ZU�%6Z;,%Z4�X��ZX����5/�\���$--$/�.�� 1.$�X�X]�

P�� 93a�*�$l�7$.����&��,�.��*��̂%$*��5,��%3$���$-���,�.�U���$��,.7!��$-�-�./!�-�$�,.7)1-��,.�8%$

&7�,�1%�1�$��X�X�&4�,%�8%$�.%,.$2���5-2YY[[[�,/�-1-��,.�8%$���/$���6Y518%,���,�.Y��$Z1�7$.��Z��Z

���,�.Z��Z���̂%$Z���5,��%Z/$���$-���,�.Y\���$--$/�.�!$8�1����X�X]�

Chapter 4 – Articles included as part of the dissertation

94



�������������	
�
�������� ������

��� �������������� ���!"�#�!� �$%�&'���&&�&��(������!����&')�#�&)!&!&���!�)�*�)����+�,-./01234

5��4�2262172����8��92���:.3��:�;�&�#<)�������%����������=�&��#*��#�"���������������� ���!"�#�!� ��

>?&��=@��#?A��*�#&��B"#�&&C=@��#?�AD��EFG�((����H�G��+I;JG�KEFGE��GE�K�

��� LMN���+�$%��%��#B��(�!���?O�%!*��#�/3P��QR.-�SQ5�:QT.8��Q7328.��QUVVU�WX�F�GH�FF�YZ#�&&[��\

��� LMN���+�]#�)���������&��!�����&CL�%��#B��(�!���?O�%!*��#�+�̂ 8��2�92��32��D'%��_��;��̀)!���_��

>?&��I(#��a�#C;�#���bc��?��O�#a�d�#)!�B�FGK��((�FFH�G�+I;JG�Ke�e�f�e�G�fKe��

�K� ��]!??��� �$%��%�����%��#B!((#�!�%��)!#̀��#�&�!#�%�g�36Q�8�QUVhi�W����H�G��YZ#�&&[��\

�G�  !#OB���[��D!#���>�]#����)(�������!�?�%��(��)!�!)�'�����#!'?�jQk�lm82�QUVno�p���HKK�

YZ#�&&[��\

fE� $%qa�#&���_��c!'a!!#?�"��=��&���L�Z��&')�##�&(��&�&������!O��&�m�3QjQg�36Q
�U��rr�F�K�HFKFE�

YZ#�&&[��\

fF� s�#)��#�+��s�#O�̀��t�I'&�!��!O�����?���&')(����C>@(��#��a�%����&')�#u!����'?�HO�%!*��#!�

���������va!(�jQ̂P3�8Qm�S�32�Qm�-�8�
��i�w�F�GHFGf�YZ#�&&[��\

f�� s�#)��#�+��s�#O�̀��t�I'&�!��!O�����?���&')(����!)��aB�'�a!?'��&��;��a�')C$%��#B��(�!���?

O�%!*��'#!�?�%�#��������x?����!�?*!�'�&�m82�Qm82�Q
��h�pr��f�H����YZ#�&&[��\

f�� [�O�#�&�_�L�d#������&')�#&���%�FGGE&C"#�x��!�?�)(���!����&��#!?*�#��&��a�jQR��Qy.�QUVVi�zp�

�F�H��F�YZ#�&&[��\

ff� I��#��"�Z�+���#)!������������*�&�!�?(#���*�#��)���!����&')�#O�%!*��#�jQ92���:Q72��8	UVVV����

f�FHf�K�YZ#�&&[��\

f�� d#'��#��D�d��c��̀��I��t���&�_�I'&�!��!O����B�!O��&�����?(#�?'��&CZ��&')�#)���*!�����'�?�#&�!�?��a

!�?'&��{22472��8	
�U|�rr�F��HFKG�YZ#�&&[��\

f�� $%qa�#&���_�"&B�%���a��!�?���#)��!��&��(!B��a!�������������e�!O��&��('#�%!&�?���&���&C��?��

?�*���()���!�?)'����!����!�*!��?!�����jQ92���:Q72��8	
�����z��K�H�F��YZ#�&&[��\

f�� ;�##��������L��'�N�!�!�L��s���%���[�I'&�!��!O����B��(!�)���C #�*�#&�����&')�#&}(#���#����&�

�������������	
�UV��fKFK�YZ#�&&[��\

fK� Z!(���%��I��L)!������I�?!���s��s�#��!'�]�A�?�#&�!�?��aO�����&!�?�����#�&��~!#?&(!�)���C

>)(�#��!��*�?����!�?(����B�)(���!����&�{22472��8	
�UV��w�FEF�K��YZ#�&&[��\

fG� d!&&��#�;��I(����#�L�+&��!�����%��+��Z��&')�#(#���#����&��#&�a#�a!��?!�?)!&&O!�!�����#��x�?

&'&�!��!O��(!�)����jQ9�.��Q7324Q
�Uh�wW��FH�F�YZ#�&&[��\

�E� c!#�)!���Z��c��̀��I��$!(�#�Z��I��a#�&����>'#�(�!����&')�#%�!��%���&&�*!�'!��������#��e�#�)}

�!O����?���?(#�?'��&�{224����Q73.1.3Q
�Uh�p�����H�KK�YZ#�&&[��\

�F� �!�a��]��Z�#�)!�&���$%�#��������&')�#̀��~��?a���#�?'���a�%�?�)!�?��#(!�)����m�S�32�Q92��.3SQ


�
��z��FH��YZ#�&&[��\

��� s�#��!'�]���!;!#O�#!�]��L)!������I�?!���s�Z��&')�#&}�����#���~!#?&(!�)������&')(�����

R3Q{224jQ
�UV���FGK�HFGG��YZ#�&&[��\

��� ;!��)!��+�_��]�&%�#�;��]��N%�#O�#��>��d��~� ��J!�?���[�$�a�#&�)!#̀��&!�?(!�)���C�!#̀��(������!�

��#���&�#*!�����/3	0
�U��rr���E�YZ#�&&[��\

�f� d'!?!�'(��d�L����#)!ed!#��!���_��]'����&�L��;!#!��_����;!&���?�Z��]�#���?�NeI�a�*�!�+�"#�&������

(!�)��������?&�'�&CZ��&')�#&}(�#��(�����R3Q{224jQ
�UV����FfKH�F���YZ#�&&[��\

��� La'�!#���D���!#����N� �Z��Z!��)!��I�����Z��&')�#!~!#���&&��(!�)���!&!���a#�?���������?!�?

���e���?(#�?'��&�jQ{2247324Qg�36Q
�Uh��r��G�H�FE�YZ#�&&[��\

��� [�!#?���D��"!?x��?�[��I!��)�c�D�uZ��&')�#&?��}�&����a�#&?B��a��(!�) ���(�!��!����&vC

L�#�&&e�'��'#!���)(!#!��*�&�'?B��AD��!�!B&�!�!�?I��a!(�#�!����&')�#*��~&��(!�) ����

�̂����.2P3Q
�UV�zp�FF�HFfF�YZ#�&&[��\

���  �&?��#�L�eZ���!#�����I���������d�L#����&')�#&�����#��?!O�'�(!�)����>*�?�����#�)!�!O

�@(�#�)����{22472��8	
�Uo�rz�FKEHFKG�YZ#�&&[��\

�K� t!�&��̀�;��Z%!�?���"�Z!�u��~e�!�v�'�#������!O��&��!?���O�&��B�jQg�36Qy.�Q
��i�rz��E�H�F��

YZ#�&&[��\

�G� c��̀�&�Z��Z%#�&��(%eI�%'�N�+�Z��&')�#!����'?�&��~!#?(!�)���C+�&�a%�&�#�)���'&a#�'(?�&�'&&���&�

jQ{2247324Qg�36Q
�UV��W�K��HKG��YZ#�&&[��\

�E� $%qa�#&���_��"�?�#&���I��L&�%�)!��et��N���_�$%��)(!�����#a!�����#��x�!����!�?��'��#B���#�a����

���&')�#���?�%������?�*���(�?!�?�)�#a��a�����)��&�{224����Q73.1.3Q
�UV����FEH�E�YZ#�&&[��\

Chapter 4 – Articles included as part of the dissertation

95



�������������	
�
�������� ������

��� ��������������� �!��"�#�$�%�&'���% �(�%��&��$)*+( ��,���- �.�/01��02�3�4�
�5
�67����8�9��

:;��$$#��<

��� =&'* ((�>�?��=&'�� ����@�A��B� �*%���;��#�('�@�=�=%- �C( C�����%�C)(%�D&�EF�.$)!G�&( -�

H��.I��C�%��(�J(&�*+I�J (K �L)��&���I �� ����*%( ��$��H �C%��!�'%- ���M�N0OPQQ��0�P40
�5R�

�����S98�����:;��$$#��<

�9� �%�&%$(���T�>����.%++��%&'(�&��$)*��('���K�/0UP����4��24P�05RVV�WX��9�8����:;��$$#��<

��� A&@%�����Y�;��� ( ��%II�C (%�%IK$ $��Z)%I (%( -�&'� &�!�'%- ���[�\]P���̂]���24P�PQ̂�]�4�_24P�PQ�4

3̀̂P]	��ab��3̂Q���4��24P�PQ�4��c%��*!H%�d��e����&%��* &d��$$Ef�.g��H�fg�"=���������"T�

�S���++��h�8����

��� �)&��#�Y�M�a�i�a���O3P�4̂1̂3�i�P]0j 3̀̂P]̂��4��j���	����B I�KEf�.g��H�fg�"=���S�S�

��� F��$'���Y����#�$��>�A��k������B�F�jll��̂aO3P�4̂j���	�����������;%*!� �C�"� -��$ (Kd��$$E

;%*!� �C��"T��h���[=?fS�mn�n�h�n���S�n9�

��� Y'%��#��= *��$���[�o'��p�&(�����&��&'� &���&'� &��/0b�]q0r̂�0
��s�X6����8��h�:;��$$#��<

�m� ��I�. GH�>���%*!�� G�A�=��?�HH��nk��!�e�B�Y��=* (�F����B (�k���Y�o'��p�&(�� �&I)� �C%��+(n�)(

�+( �� �� $&��(�&'� &��J+�� *��($�UtP�uv2
�5w�x�����mh��:;��$$#��<

�S� ?�J%II�d�;����%*�. &y�B���"����$(%�� �C'�(���C����)$+�������&�$ ��%���*)( I (K*���I$E�I%(��(

&I%$$%++��%&'�2�i�]P�0r̂�P�]024P�0
��
��z����8����:;��$$#��<

�h� =.% (�>��$(�)&()�%I�Z)%( ��*���I��I%(��($�C*��(%( ��%��+���)&(&'� &����&��$$n$�&( ��%I��-�%I��

+�������&�&'� &��%(%�/0r̂����0OP���Q0�̂]i05RRw����8mS�:;��$$#��<

��� ;�II �$���A���%�y%�=�o�t��̂��O������at��̂��̀]������P�j���	���0{��3jll��4���P�����3̂�P4���|1̂3�i�P]��|

��a}̂���3�4�̂�4̂��B I�KEF�!�H���f>�"=���h�h�[=?fh��h��m9S9�

��� Y%IK����Y�HH���o��F�$$�=�Y)**K&�� �C-$�p�&($&�� �C���&%(�C�� &%I-%� %!I�$E;I%� ~&%( ��$%��

�J(��$ ��$�/0O3P�4̂bPâ�0
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{���������|̀h �̀]̂i�}r̂�E�~��������T��W���	���@�*!!&'���?��($�@�B��4$�,*/'4)*!P=4'))� .��B��4$��d�

�:7J@22���7I�77�� Nc<��A:A7<A<<J6�<A��

<<� �%&Z*2&P� ���@N"&")%04"+",*"+���@.0%N"Z"4�c�.�@.0$L")1'$�.�@�)+"*&� �L�(�'5!)��2"&+�*&

5�,)%+2!*�,�,0*�+"4Z'4)��-&%5�)'+'!"0�&*)+�.)P)!'+"!*54'/*'O�\�̂�xvf
�FU�j�':��:����

K�4�))L'�MK=%0#'$M

7::��)+"*&� �L�@#""4��� �d�@ *'$"4.&*� �@.&*�.� P)!'+"!*54'/*'O��2"&+�*&5�,)%+2!*�,",$!1'4*)Z��

5"4$*�/")5%&"4$*)'")'�\�̂�xvf
�FX�H�':7<J�JJ�K�4�))L'�M

7:7�#",5*,*�.�@�+2'4&*,*�(�@c*-4��(�@#�,!"-,')'���@?",*'&'�.�@�44�� �@N%�,��=�N*�&�-*5"&",$,%!4*!*�,"&

24�2'4!*')��2"&+�*&",$2"&+*!*5"5*$�(�'5!)�,�'"&!1�h �̂̀T��̀�
�F�����7�JJ<I7�J�7�K�4�))L'�M

K=%0#'$M

7:����&'�.�L�@d�&)!"$�9�L�#*B'$&�-*!')!*+"!*�,��O*&&*,-,'))!�2"P$*)!4*0%!*�,)�.5�+2"4*)�,��+�$'&)

*,24'�'4',5'",$w�=)2"5'%)*,-$"!"�4�+"1'"&!1A4'&"!'$51�*5''B2'4*+',!�f_S�REfT̂�E
�F
�j��

66�I6�<�K�4�))L'�M

7:J���%,-�w�@�O",-�d�@#5?�,"&$� �@�"!')���9� %)!"*,"0&'5�,)%+2!*�,��4'',5�,)%+'40'1"/*�%4

O1',2%451")*,-24�$%5!)��������E�̀|E
��U�H���:IJ7�K�4�))L'�M

7:6�p*)1'4�L�9� �5*"&$')*4"0*&*!P0*")",$!1'/"&*$*!P��*,$*4'5!�%')!*�,*,-�DEl̂���_Eù�EFUUG����J:J�
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Abstract 

Purpose – Sustainability certification of agricultural commodities might be one measure to ensure 

deforestation-free supply chains. The purpose of this article is to add to previous assessments of 

soy certification systems with respect to “zero deforestation” criteria by focusing on the aspect of 

traceability. 

Design/methodology/approach – A conceptual framework for assessing certification systems is 

proposed based on a literature review. This concept is applied to 16 soy certification systems, 

considering previous studies and available chain-of-custody certification options.  

Findings – Among the sample, five certification systems may contribute to ensuring deforestation-

free soy supply chains, as they have relatively high “zero deforestation” and assurance 

requirements, and support at least segregation. Other chain-of-custody systems are insufficient in 

terms of traceability, but still dominate the market. 

Research limitations/implications – The assessment considers only certification systems that 

have been benchmarked according to criteria developed by the European feed industry. Regular 

updates and further assessments of certification systems for other commodities are 

recommended. 

Practical implications – Supply chain actors and policymakers are informed about certification 

systems that may ensure deforestation-free sourcing. However, different factors influence the 

implementation of zero deforestation commitments, such as adverse effects, economic trade-

offs, and new certification and traceability concepts. 

Social implications – The implementation of deforestation-free supply chains should contribute to 

achieving sustainable development goals. Potential adverse social effects need to be considered. 
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Originality/value – This study focuses on the so far rather neglected but essential aspect of 

traceability, which is required for ensuring deforestation-free sourcing along the whole supply 

chain. 

Keywords  chain-of-custody certification, deforestation, supply chain, sustainability, 

traceability  

1 Introduction 

Deforestation results in a loss of important ecosystem services, such as the provision of timber, 

biodiversity conservation, the regulation of ecological functions, and climate change mitigation. 

Until the beginning of the twentieth century, deforestation occurred mainly in temperate forests, 

driven by agricultural production and economic development in Asia, Europe and North America. 

Approximately since the 1920s, deforestation has been prevailing in tropical forests (FAO, 2012). 

Net deforestation rates have been slowing down from 0.20% annually between 1990 and 2000 to 

0.08% annually between 2010 and 2015 (FAO, 2015). Nevertheless, global forest area still 

decreased by 3.1% to around 4 billion hectares between 1990 and 2015 (FAO, 2015, 2018). 

Among a sample of 112 countries, Brazil reported the largest annual net loss of forest area for the 

period from 2010 to 2015 (FAO, 2015).  

Recent studies have identified land-use change for the expansion of commercial and 

subsistence agriculture as one important driver of deforestation. Tropical rainforests of Southeast 

Asia and in the Amazon region are particularly affected (Angelsen & Rudel, 2013; Busch & Ferretti-

Gallon, 2017; Geist & Lambin, 2002; Henders et al., 2015; Pfaff et al., 2013). Increasing 

international demand for food, feed and fuels provides incentives for agricultural expansion. In 

terms of international trade and imports into the European Union (EU), especially soy, palm oil, 

cocoa, and beef are relevant “forest-risk” commodities (Brack & Bailey, 2013; European 

Commission, 2013; Henders et al., 2015; Neeff & Linhares-Juvenal, 2017).  

The global production of soy for instance has more than doubled over the last two 

decades (FAO, 2019). Major producer countries for soy in terms of harvested area and production 

volumes are the United States of America (USA), Brazil, and Argentina (FAO, 2019; Mielke, 2018; 

Oil World, 2018). For 2017, the USA reported a harvested area of 36 million hectares (Mha), 

followed by Brazil with 34 Mha, and Argentina with 17 Mha (FAO, 2019). Genetically modified 

(GM) soy accounts for around 80% of the area used for soybean production globally (Tillie & 

Rodríguez-Cerezo, 2015). Soy is traded in the form of soybeans, soy oil and soy meal. Brazil is 

currently the largest exporter of soybeans globally, while the EU is the largest importer of soy 

meal and the second largest importer of soybeans, after China (Oil World, 2018). Around 70% of 
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globally produced soy are used as soy meal to feed animals (Lernoud et al., 2018). The remaining 

volume is used for the production of food and biofuels. Especially demand for biodiesel has 

recently become more important (European Commission, 2013), while less than five percent of 

soybeans and soy oil used in the EU are directly consumed by humans (IDH & IUCN NL, 2019).  

Public and private stakeholders in both soy producing and soy importing countries have 

committed themselves to support sustainable soy production. One exemplary measure is the 

Brazilian Soy Moratorium, a demand-driven pledge to stop purchasing soy from recently 

deforested areas in the biodiversity-rich Brazilian Amazon from 2006 onwards. The Soy 

Moratorium has been complemented by national deforestation control programs and policies, 

incentive-based instruments, and improved law enforcement. Recent studies identified empirical 

evidence for the decoupling of soy production and deforestation in Brazil in the past few years. 

However, it is difficult to identify which factors contributed to what extent to this favorable 

development (Gibbs et al., 2015; Kastens et al., 2017; Macedo et al., 2012; Nepstad et al., 2014; 

Rausch & Gibbs, 2016).  

Recent studies have identified strong indirect land-use change (ILUC) effects of soy 

expansion (Arima et al., 2011; Richards et al., 2014). The Soy Moratorium does neither cover the 

protection of other valuable ecosystems, such as the Cerrado savanna, nor other agricultural 

activities (Gibbs et al., 2015; Godar et al., 2016). To reduce displacement and leakage risks, private 

sector “zero deforestation” commitments (ZDCs) in Brazil have been expanded to beef supply 

chains via a so-called Cattle Agreement since 2009, and geographically through the Cerrado 

Manifesto since 2017 (Gibbs et al., 2016; Macedo et al., 2012; Nepstad et al., 2014; WWF, 2018). 

Nevertheless, positive effects of these initiatives might be limited by increasing demand for soy 

and beef as well as by deficiencies in land registration, policy definition, implementation and 

monitoring, and potentially corruption (Gibbs et al., 2015; Gibbs et al., 2016; Macedo et al., 2012; 

Nepstad et al., 2006; Nepstad et al., 2014).  

On the consumption side, governments and companies have pledged to develop 

deforestation-free supply chains. Industry initiatives such as the Consumer Goods Forum (CGF) 

acknowledge that deforestation is a major problem to be addressed from the point of view of 

corporate social responsibility (CSR) (Donofrio et al., 2017; Garrett et al., 2019). With the New 

York Declaration on Forests (NYDF) in 2014, many governments, companies, NGOs and indigenous 

communities declared the goal to halve the loss of forests by 2020, and to end it completely by 

2030. In December 2015, a group of European countries signed the so-called Amsterdam 

Declarations, which aim at supporting the private sector in achieving deforestation-free supply 

chains by 2020. But these declarations are non-legally binding, and a lack of transparency 

currently impedes the achievement of “zero deforestation” targets (Godar et al., 2016).  
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Private voluntary certification systems have become a popular CSR instrument (Bendell et 

al., 2011), particularly for ensuring the sustainability of agricultural products (Lernoud et al., 2018; 

Mol & Oosterveer, 2015). Such certification systems typically consist of sustainability standards, 

assurance procedures, labels or claims, and traceability systems, sometimes complemented by 

capacity building measures (Komives & Jackson, 2014). Certification of palm oil for instance is 

dominated by the Roundtable on Sustainable Palm Oil (RSPO), which supports the use of labels to 

advertise certified sustainable palm oil to end consumers (Garrett et al., 2016; Gassler & Spiller, 

2018; Lernoud et al., 2018). For soy, the systems of the Round Table on Responsible Soy (RTRS) 

and ProTerra are most prevalent (Lernoud et al., 2018). However, there are several other, more or 

less ambitious certification systems for soy (FEFAC, 2016; Hargita et al., 2018; Kusumaningtyas & 

van Gelder, 2019).  

Policymakers and supply chain actors supporting the development of sustainable, 

deforestation-free soy supply chains need to know which certification systems should be 

implemented to reach this goal (Bendell et al., 2011; Hargita et al., 2018). Governments for 

instance might implement sustainable public procurement policies to influence the uptake of soy 

certified according to certain systems (D'Hollander & Marx, 2014). Norway is the first country that 

established “zero deforestation” targets as part of their public procurement policy (CDP, 2018). It 

could also be decided to make certain private standards mandatory (Henson & Humphrey, 2010). 

Not only environmental standards for cultivation have to be assessed for this purpose. Soy and 

other “forest-risk” commodities are traded along complex international supply chains that involve 

many actors and transformation processes. From a supply chain perspective, the tracking and 

tracing of these commodities is required to verify sustainable, deforestation-free production 

conditions. 

Research on the use of traceability systems in the context of sustainable agricultural 

supply chains is sparse (Mol & Oosterveer, 2015). Previous comparative studies on soy 

certification systems either ignored the aspect of traceability completely (Kusumaningtyas & van 

Gelder, 2019), or indicated the necessity to analyze this aspect in more detail (Hargita et al., 

2018). The aim of this article is therefore to contribute to answering the following research 

questions (RQs) that are relevant for supply chain actors and policymakers committed to 

deforestation-free supply chains: 

RQ 1: Which soy certification systems may ensure the sourcing of deforestation-free soy? 

RQ 2: Which factors influence the implementation of deforestation-free soy supply chains? 

The remainder of this article proceeds as follows. Theoretical background information 

relevant for the assessment of soy certification systems is provided in section 2. Section 3 

describes the qualitative methods used and justifies the selection of the sample of certification 
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systems. A conceptual assessment framework is proposed and results for the research questions 

are presented in section 4. In section 5, results and limitations of the study are discussed and 

ideas for further research are provided, before the findings are summarized with final conclusions 

in section 6. 

2 Theoretical background and literature review 

2.1 Global soy supply chains 

Soy is a homogeneous bulk product (Heron et al., 2018; Thakur & Donnelly, 2010), which is traded 

internationally in large volumes (AMI, 2017; Oil World, 2018). The diagram in Figure 1 visualizes a 

simplified soy supply chain. After harvest, soybeans are stored in elevators before they are 

transported to crushing and refining facilities, if they are not directly used for food manufacturing. 

According to IDH & IUCN NL (2019), the crushing of soybeans results in around 78.5% soy meal 

and 18.5% soy oil, while the rest is hulls. Soy meal is used as an ingredient for animal feed, 

particularly for pork and poultry (Heron et al., 2018), but also for aquaculture (Mariojouls et al., 

2019). “Embedded” in meat and fish products, soy is mainly indirectly consumed by humans. 

Compared to other agricultural products, such as palm oil, soy is therefore usually not visible as a 

product ingredient to the end consumer (Heron et al., 2018; IDH & IUCN NL, 2019). The origin and 

production conditions of soy are difficult to identify due to complex trade relationships, non-

linear supply paths, and the lack of visible brands and labels (Heron et al., 2018; Rueda et al., 

2017). The transformation of soy in the form of merging or splitting of batches is possible at each 

stage of the supply chain, which increases the difficulty to keep track of a certain batch (Olsen & 

Borit, 2018; Thakur & Donnelly, 2010).  

 

Figure 1. Simplified soy supply chain 

Source: adapted from IDH & IUCN NL (2019) 

Depending on the individual case, different actors may be directly involved in soy supply chains: 

soy producers and cooperatives at the stage of cultivation, collectors and elevators at the storage 

stage, processors, traders, providers of transport and logistics, as well as feed and food 
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manufacturers. Applying the concept of governance of global value chains20 (Gereffi et al., 2005) 

to the case of soy, Heron et al. (2018) argue that powerful actors are located at both ends of the 

chain, while retailers have less control compared to other agricultural value chains. The largest 

traders for soy globally are Archer Daniels Midland (ADM), Amaggi, Bunge, Cargill, and Louis 

Dreyfus. Multi-stakeholder initiatives and third-party certifiers have emerged as external actors 

influencing supply chain relations. The implementation of product and process standards as well 

as traceability systems affects supply chain governance (Gardner et al., 2019; Ghozzi et al., 2018; 

Mol & Oosterveer, 2015). 

2.2 Traceability concepts and systems 

Grounded in institutional economics, the transaction cost economics (TCE) framework suggests 

that supply chain actors choose certain governance structures and contractual arrangements to 

minimize costs related to transaction risks (Williamson, 1979). Different forms of supply chain 

governance can be implemented to mitigate internal and exogenous and to increase supply chain 

transparency. One relevant example is the use of traceability systems to reduce food safety risks 

(Gardner et al., 2019; Ghozzi et al., 2016; Ghozzi et al., 2018; Stranieri et al., 2017). Apart from 

consumer concerns on food safety and quality, other relevant drivers for the development of food 

traceability systems are regulatory requirements, concerns on sustainability, and potential 

competitive advantages (Karlsen et al., 2013; van Rijswijk et al., 2008).  

With respect to regulatory requirements, the General Food Law (GFL) (Regulation (EC) No 

178/2002) for instance requires basic traceability for food products to reduce food safety risks in 

the EU. However, the GFL does not demand detailed information about the origin of ingredients 

or the production process. In addition, Regulation (EC) No. 1829/2003 legally requires labeling of 

food and feed in the EU if more than 0.9% of ingredients have been genetically modified (Ghozzi 

et al., 2016; Ghozzi et al., 2018; Peter & Krug, 2016; Tillie & Rodríguez-Cerezo, 2015). Examples in 

the United States are the Bioterrorism Act, which requires the registration of companies and data 

recording for the food and feed industry, and the Food Safety Modernization Act (FSMA), which 

provides guidelines for controls and compliance with regulations (Ringsberg, 2015; Thakur & 

Donnelly, 2010). 

A major difficulty related to research on traceability arises from the lack of a generally 

accepted definition, which might be attributed to the fact that traceability is relevant for different 

purposes, economic sectors, and research disciplines (Garcia-Torres et al., 2019; Karlsen et al., 

                                                           
20

 The terms “supply chain”, “value chain”, and “chain of custody” are used interchangeably by different 

actors, depending on the perspective. Supply chain usually focuses on the movement of supplied 

materials between actors, while value chain emphasizes the value added at different stages, and chain of 

custody points to the control of information along the chain. 
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2013; McEntire, 2019; Olsen & Borit, 2013). Olsen and Borit (2013) reviewed and evaluated 

different traceability definitions. They conclude that no existing definition considers all relevant 

aspects of traceability and therefore suggest that traceability should be defined as “the ability to 

access any or all information relating to that which is under consideration, throughout its entire 

life cycle, by means of recorded identifications” (Olsen & Borit, 2013, p. 148). Moe (1998) coined 

the term “traceable resource units” (TRUs) for any objects to be traced, and suggested a 

distinction between “internal traceability” within the operations of one organization and “chain 

traceability” along the whole supply chain.  

Information recordings have to be linked to TRUs via unique identifiers (Olsen & Borit, 

2013). According to Olsen and Borit (2018), food traceability systems usually consist of three main 

components: mechanisms for identifying TRUs, for the documentation of transformations, and for 

the recording of TRU attributes. For the exchange of information along the supply chain, it is 

important to develop and implement non-proprietary electronic data exchange standards (Storøy 

et al., 2013; Thakur & Donnelly, 2010). A broad range of possible implementation mechanisms for 

traceability is available, depending on resources and ambition and the type of information to be 

recorded (Bosona & Gebresenbet, 2013; Mol & Oosterveer, 2015; Sterling et al., 2015). Examples 

exist in different sectors, such as the online platform respect-code.org developed to ensure 

traceability in the apparel industry via so-called Quick Response (QR) codes (Cornelius, 2018), or 

radio-frequency identification (RFID) and e-pedigrees used in the pharmaceuticals industry (Choi 

et al., 2015). 

Trade-offs between costs and benefits of traceability need to be considered (de Oliveira & 

Alvim, 2017; Mol & Oosterveer, 2015). Potential economic benefits of traceability are access to 

international or premium markets, improved operational efficiency leading to reduced production 

costs, and a reduction in market, operational and reputational risks. Such economic benefits have 

for instance been identified for timber (Halalisan et al., 2019), livestock (Kim et al., 2017), and fish 

products (Lallemand et al., 2016). Among major barriers to implementation are resource 

constraints, especially in terms of financial and technological resources, but also in the form of 

knowledge and human capacities (Bosona & Gebresenbet, 2013; Sterling et al., 2015). It needs to 

be evaluated whether a traceability system reduces overall transaction costs because uncertainty 

is reduced, or whether it rather increases transaction costs due to the required physical 

separation and documentation (Banterle & Stranieri, 2008; Bosona & Gebresenbet, 2013).  

2.3 Chain-of-custody certification 

Credence qualities of a product can hardly be assessed by consumers, even after purchase and 

consumption (Darby & Karni, 1973). Genetic modification is one example for a credence quality of 
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soy, and a highly debated issue (Hilbeck et al., 2015; Qaim, 2009). Previous studies suggest 

environmental, social and economic benefits of genetically modified crops (Klümper & Qaim, 

2014; Qaim, 2009; Zilberman, Holland, & Trilnick, 2018). But uncertainty remains, and many 

consumers are still concerned about health and safety of genetically modified organisms (GMO) 

and rather prefer GMO-free products (Costa-Font et al., 2008; Nielsen et al., 2003; Sax & Doran, 

2016). Potential effects of soy production on deforestation are another example of a credence 

quality. In contrast to the GMO-free status, “deforestation-free” is an immaterial attribute that 

cannot be verified by laboratory examination (Lippert, 2009). Traceability systems for food should 

also provide information on such product properties that are not analytically verifiable (Olsen & 

Borit, 2013). 

Voluntary sustainability certification is a popular instrument used to reduce information 

asymmetry with respect to sustainability-related credence qualities (Henson & Humphrey, 2010; 

Mol & Oosterveer, 2015; Stranieri et al., 2017; Zilberman, Kaplan, & Gordon, 2018). Traceability 

systems linked to third-party verified certification shall provide credibility and transparency on 

different process and product qualities (Mol & Oosterveer, 2015), thereby mitigating transaction 

risks along supply chains (Ghozzi et al., 2018). Certification is used as “common proxy for 

eliminating deforestation from supply chains” (Neeff & Linhares-Juvenal, 2017, p. 2). In the 

context of certification, traceability systems are often referred to as chain-of-custody (CoC) 

systems (ISEAL Alliance, 2016; Komives & Jackson, 2014). CoC certification has originally been 

developed for the forest sector and wood products (Wingate & McFarlane, 2005). It provides the 

opportunity to certify the whole supply chain and is often an optional feature of certification 

systems. CoC systems differ in terms of traceability requirements and consequently in the 

wording of sustainability claims that may be attached to final products (ISEAL Alliance, 2016; 

Komives & Jackson, 2014). The four most common forms of CoC systems for agricultural supply 

chains are visualized in Figure 2 in descending order according to the degree of traceability: 

identity preservation, segregation, mass balance, and book & claim (ISEAL Alliance, 2016; Komives 

& Jackson, 2014; Mol & Oosterveer, 2015).  

Soy certified as “identity preserved” or “segregated” is kept physically separated from 

non-certified soy along the whole supply chain. In contrast to identity preservation, segregation 

allows for the mixing of certified soy from different sources. Under the mass balance approach, it 

is allowed to mix certified with non-certified soy. The respective quantities have to be controlled 

along the chain, so that the input-output ratio is kept constant. Different forms of mass balance 

are possible, depending on the level at which the blending of certified and non-certified material 

takes place (e.g., batch level, site level, group level), as indicated by the boxes of blended material 

in Figure 2. Book & claim is an approach that facilitates the trading of certificates independently 
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of the certified products. Market participants may buy certificates or credits from certified 

producers via trading platforms, similarly to the more popular case of carbon credits. 

 

Figure 2. Common types of chain-of-custody systems 

Sources: own contribution, adapted from ISEAL Alliance (2016); Komives and Jackson (2014); Mol 

and Oosterveer (2015) 

3 Methods and data 

In order to provide answers to the research questions defined in the introduction, (i) a literature 

review and (ii) a qualitative analysis of different standard documents and previous assessments 

were conducted. The literature review followed methodological guidance provided by 

Torraco (2005) on integrative literature reviews. According to Torraco (2005), integrative 

literature reviews involve the review, critique and synthesis of literature and thereby support the 

development of conceptual frameworks that facilitate a better understanding of relatively new 

and unexplored topics. The search engine Google Scholar was used to identify relevant articles 

published in scientific journals by using keywords like certification, chain-of-custody, 

deforestation-free, soy, standards, supply chain, sustainability, traceability, and various 

combinations thereof.  

Additional articles were identified by using a form of backward snowballing, defined as 

the use of an article’s reference list to search for potentially relevant publications (Wohlin, 2014). 
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Working papers and reports not published in scientific journals were mainly retrieved in this way, 

and by using Google Search. As Torraco (2005) does not specify a concrete method for analyzing 

the identified literature, guidelines for conducting a qualitative document analysis according to 

Bowen (2009) have been considered. Document analysis is understood as an iterative process of 

skimming, reading and interpretation of texts. It combines aspects of thematic analysis and 

content analysis and results in the identification of categories and themes relevant for answering 

the respective research questions (Bowen, 2009). Although it is sometimes suggested to use 

specific software for computer-assisted qualitative data analysis to code the material (e.g., 

Kuckartz, 2016), this was not regarded necessary for the purpose of this study. An overview of the 

topics, subthemes and the main relevant literature identified in the review is provided in the 

Appendix. 

Based on the literature review, the theoretical background information on soy supply 

chains, traceability, and chain-of-custody certification was provided in section 2. This background 

information is relevant for the traceability assessment of soy certification systems presented in 

the following section 4. The focus has been set on traceability systems associated with voluntary 

sustainability certification systems. With respect to RQ 1, a conceptual framework for the 

identification of certification systems that allow for the sourcing of deforestation-free 

commodities is proposed based on the literature review. This framework is then applied to assess 

a sample of soy certification systems according to different criteria. The sample consists of those 

certification systems that have been benchmarked as compliant with minimum sustainability 

requirements defined in the Soy Sourcing Guidelines (SSG) published by the European Feed 

Manufacturer’s Federation (FEFAC, 2016). The focus on this sample of certification systems is 

justified by the importance of the European Union as the largest import market for soy meal and 

the second largest import market for soybeans, as well as by the relevance of feed as the main 

designated use of soy globally. The benchmarked systems are particularly important for European 

policymakers supporting ZDCs according to the Amsterdam Declarations.  

Information on the benchmarking of certification systems is provided by the FEFAC 

Sourcing Guidelines Tool developed by the International Trade Centre (ITC) in collaboration with 

FEFAC (ITC, 2019a). This tool also provides information on systems that have failed to meet the 

SSG requirements so far and therefore do not have to be considered. For the assessment, 

relevant information on sustainability standards and assurance provisions has been extracted 

from previous assessments (Hargita et al., 2018; Kusumaningtyas & van Gelder, 2019) and 

updated accounting for changes in standards that had been published in the meantime. Due to a 

lack of previous research, the aspect of traceability has been assessed in detail by analyzing 

standard requirements in a document analysis, last updated in August and September 2019. 
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Additional relevant scientific literature on traceability and chain-of-custody certification identified 

in the literature review has been considered. 

Answers to RQ 2 are mainly based on the literature review and document analysis of 

scientific articles. This analysis identified three major factors currently influencing the 

implementation of deforestation-free soy supply chains. The following section 4 presents the 

results of the overall analysis, structured according to the two research questions. 

4 Results 

4.1 Which soy certification systems may ensure the sourcing of deforestation-free soy? 

An overview of the sample of FEFAC SSG-compliant certification systems, the organizations 

behind these systems, as well as the geographical and product-related scope are provided in 

Table 1. It also shows which document versions of the standards have been considered in the 

analysis. The Belgian Feed Association (BFA) collaborates with Cefetra and adopts their standards. 

For the SSG-compliant certification systems of Bunge PRO-S, Cargill Triple S, COAMO and Louis 

Dreyfus, standard documentation was not publicly available during the assessment period. 

Therefore, these systems have been excluded from further analysis and are not shown in Table 1. 

Table 1. Overview of FEFAC SSG-compliant soy certification systems  

Standard or 

program 

Reference to 

document version 
Organization 

Type of 

organization 

Geographical 

scope 

Product 

range 

ADM Responsible 

Soybean Standard 

(RSS) 

ADM (2018) Archer Daniels 

Midland 

(ADM) 

private company globally 

produced  

soy (food 

and feed) 

Agricultura 

Sustenable 

Certificada (ASC) 

Aapresid (2017) Aapresid non-

governmental 

organization 

(NGO) 

produced in 

Argentina 

different 

agricultural 

products 

Amaggi 

Responsible 

Standard (ARS) 

Amaggi (2016) Grupo André 

Maggi 

(Amaggi) 

private company globally 

produced (so far 

only Brazil) 

soy (food 

and feed) 

Belgian Feed 

Association (BFA) 

refers to Cefetra 

(2018); no own 

certification 

Belgian Feed 

Association 

(BFA) 

industry 

association 

produced in 

Brazil and 

Argentina 

crops for 

feed 

Cefetra Certified 

Responsible Soya 

(CRS) 

Cefetra (2018) Cefetra private company globally 

produced (so far 

only Brazil and 

Argentina) 

soy (food 

and feed) 

Donau Soja Donau Soja 

Association (2019) 

Donau Soja 

Association 

multi-

stakeholder 

partnership 

produced in the 

Danube region 

soy (food 

and feed) 

Europe Soya Donau Soja 

Association (2019) 

Donau Soja 

Association 

multi-

stakeholder 

partnership 

produced in 

Europe 

soy (food 

and feed) 

Feed Materials 

Assurance 

Scheme (FEMAS) 

AIC (2015, 2019) Agricultural 

Industries 

Confederation 

(AIC) 

industry 

association 

globally 

produced 

different 

agricultural 

products 

ISCC EU ISCC (2018) International 

Sustainability 

multi-

stakeholder 

produced for the 

EU market 

biofuels in 

the EU 
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4.1.1  Conceptual framework for the assessment of deforestation-free certification systems 

As mentioned in the introduction, voluntary sustainability certification systems usually consist of 

different components (Komives & Jackson, 2014). For the assessment of their ability to ensure 

deforestation-free sourcing, three main aspects have to be considered: sustainability standards, 

assurance, and chain-of-custody certification. The following conceptual framework summarized in 

Figure 3 includes these aspects and is proposed for comparative assessments of certification 

systems for “forest-risk” commodities. In sections 4.1.2 and 4.1.3, this framework is applied to the 

case of soy. 

First, at the stage of production, the implementation of environmental standards needs to 

ensure that no forests are converted for agricultural production. Certification systems also include 

social – and sometimes economic – standards, but these are less relevant for the focus on 

deforestation-free production. This focus requires a closer look on how “zero deforestation” is 

defined in the respective standards. In the literature it is usually distinguished between zero illegal 

deforestation, zero net deforestation, and zero gross deforestation. Zero illegal deforestation 

refers to regulatory requirements in the respective producer countries, which often allow for a 

certain amount of deforestation. Zero net deforestation allows for compensating deforestation 

and Carbon 

Certification 

(ISCC) GmbH 

partnership 

ISCC PLUS ISCC (2018) ISCC GmbH multi-

stakeholder 

partnership 

globally 

produced 

(biofuels for non-

EU markets) 

food, feed, 

bio-based 

products, 

energy, 

biofuels 

outside EU 

ProTerra ProTerra (2018) ProTerra 

Foundation 

NGO globally 

produced 

different 

agricultural 

products 

RTRS RTRS (2018) Round Table 

on 

Responsible 

Soy (RTRS) 

multi-

stakeholder 

partnership 

globally 

produced 

soy (food, 

feed, 

biofuels) 

Sustainable 

Farming 

Assurance 

Programme 

(SFAP) 

ProAgros (2017) ProAgros private company globally 

produced (focus 

on South 

America) 

crops for 

feed 

SFAP Non-

Conversion 

ProAgros (2018) ProAgros private company see above see above 

Sustainable Feed 

Standard (SFS) 

SFS (2017) CKade SFS BV private company globally 

produced (so far 

Brazil and 

Argentina) 

crops for 

feed 

U.S. Soy 

Sustainability 

Assurance 

Protocol (U.S. 

SSAP) 

USSEC (2018) U.S. Soybean 

Export Council 

(USSEC) 

public-private 

partnership 

(PPP) 

produced in the 

USA 

soy (food 

and feed) 
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with afforestation elsewhere. Zero gross deforestation is most stringent, meaning that no 

compensation for deforestation is allowed (Brown & Zarin, 2013; Meyer & Miller, 2015; Neeff & 

Linhares-Juvenal, 2017).  

While the CGF and most private sector ZDCs refer to zero net deforestation (CDP, 2018; 

Jopke & Schoneveld, 2018), the NYDF does not specify whether zero net or zero gross 

deforestation should be achieved (Climate Focus, 2015). The requirement for zero illegal 

deforestation – although in line with the FEFAC SSG criteria – can be regarded as insufficient to 

achieve zero deforestation targets due to loopholes and deficiencies in national legislation and 

enforcement (e.g., Gibbs et al., 2015; Hargita et al., 2018; Kusumaningtyas & van Gelder, 2019). 

These definitions also depend on the perception of what counts as forest. Forest 

definitions may be quantitative, referring to area, tree height and tree crown cover, or qualitative, 

focusing for instance either on primary forests only or using concepts such as High Conservation 

Value (HCV) or High Carbon Stock (HCS). Moreover, different certification systems apply different 

cut-off dates for deforestation and timeframes for the implementation of ZDCs. The focus might 

also be extended from avoiding deforestation to avoiding the conversion of other types of 

valuable ecosystems (Hargita et al., 2018; Kusumaningtyas & van Gelder, 2019). Systems that 

require the conservation of other valuable ecosystems and apply HCV or HCS approaches are 

more comprehensive and inclusive than systems that focus only on the conservation of (primary) 

forests. Earlier cut-off dates for deforestation impose stronger restrictions on land used for 

cultivation. 

Second, assurance of compliance with sustainability standards is required. First-party 

controls are related to internal control systems and self-assessments by the entity to be 

controlled. Second-party controls are performed by actors that have direct trade relations with 

the entity to be controlled. Third-party controls are performed by independent certification 

bodies. Some certification systems require accreditation of third-party auditors to ensure 

competence and integrity. Audit frequency and the validity period of certificates also differ 

between certification systems. It can be assumed that – other things being equal – the higher the 

frequency of controls, the lower is the risk that non-compliance remains undetected. This risk is 

further reduced if a system requires unannounced audits. 

Third, CoC systems need to be sufficiently stringent to ensure traceability of certified soy 

along the supply chain. In section 2.3, the most common CoC certification systems relevant for 

agricultural commodities have been introduced. With identity preservation systems it is possible 

to trace soy back to the producer or even to identify the exact production batch, depending on 

the definition in the respective certification standard. Segregation ensures that soy purchased 

downstream the supply chain has been certified, although it is not possible to track certified soy 
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back to the producer, as batches get mixed. As mass balance claims only ensure a certain ratio of 

certified to non-certified soy, this system is not suitable for ensuring compliance with certain 

standards for a given supply chain. Finally, traceability is not possible at all with book & claim 

systems, as certification claims are completely decoupled from physical products. While 

effectively only identity preservation ensures traceability of soy batches back to the stage of 

production, this is not necessarily required to ensure the sourcing of certified, deforestation-free 

soy. For this purpose, segregation of certified from uncertified soy should be sufficient. A 

certification system that does not offer at least segregation might still have high sustainability 

standards and assurance at the stage of production, but cannot prevent blending with uncertified 

produce.  

 

Figure 3. Certification criteria relevant for achieving “zero deforestation” targets 

Source: own contribution 

4.1.2  Sustainability standards and assurance 

For the case of soy certification systems, the literature review identified two previous 

assessments (Hargita et al., 2018; Kusumaningtyas & van Gelder, 2019). These studies also 

focused on FEFAC SSG-compliant certification systems, but the sample was not exactly the same 

due to different periods of analysis. Kusumaningtyas and van Gelder (2019) did not consider the 

SSG-compliant ISCC EU system, without providing an explanation for this exclusion. Instead, the 

recently established Sustainable Farming Assurance Programme (SFAP) has been included in two 

versions: SFAP and SFAP Non-Conversion, which had not yet existed when the assessment by 

Hargita et al. (2018) was conducted. SFAP Non-Conversion differs from SFAP in terms of additional 
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requirements for avoiding the conversion of certain ecosystems. Both studies provide useful 

information with respect to “zero deforestation” criteria, but information on traceability is 

insufficient in the study by Hargita et al. (2018) and completely missing in the study by 

Kusumaningtyas and van Gelder (2019). The most important results of these assessments with 

respect to sustainability standards and assurance are summarized as follows. 

Concerning sustainability standards, Hargita et al. (2018) and Kusumaningtyas and van 

Gelder (2019) found that the certification systems of ADM, Amaggi, ASC, FEMAS, SFAP, SFS, and 

U.S. SSAP refer only to national legislation with respect to zero deforestation criteria. These 

systems can therefore be regarded as insufficient. The remaining certification systems require 

zero gross deforestation, mostly using 2008 or 2009 as cut-off dates. Among these systems, ISCC 

EU and ISCC PLUS, followed by ProTerra and RTRS, have the highest standards with respect to 

avoiding conversion of HCV areas and other valuable ecosystems. Donau Soja, Europe Soya, 

Cefetra CRS and BFA are found to be less comprehensive, but at least include criteria on the 

conservation of wetlands21. 

Concerning the aspect of assurance, all FEFAC SSG-compliant certification systems require 

independent third-party verification. Not all systems require the accreditation of the certification 

body, though. There are further differences in terms of audit frequency, the validity period of the 

certificate, and the option of unannounced audits. RTRS and Amaggi have the most stringent 

assurance provisions. Considering both sustainability standards and assurance together, ISCC EU 

and ISCC PLUS as well as ProTerra look best (Kusumaningtyas & van Gelder, 2019). 

4.1.3  Chain-of-custody certification requirements 

CoC certification is not mandatory according to the FEFAC SSG. Nevertheless, FEFAC states that 

“in the longer term, area mass balance and mass balance should be considered as preferred 

supply chain models” (FEFAC, 2016, p. 6). Area mass balance is a relatively new CoC system for soy 

originally defined by Cefetra, which has been adopted by other systems as well. It combines 

elements of mass balance and book & claim. Certificates are traded independently of the physical 

product, while it has to be assured that both are sourced from the same regional area. Thus, mass 

balance can be applied at a regional level, where some farms are certified and others are not 

(Cefetra, 2018). Area mass balance can therefore be ranked between mass balance and book & 

claim in terms of traceability. 

                                                           
21

 The Donau Soja Association recently criticized this aspect of the assessment by Hargita et al. (2018) 

because according to Donau Soja and Europe Soya standards, soy cultivation is only allowed on areas that 

have been designated for agricultural land use even prior to 2008. Thus, deforestation or indirect land-

use change should be effectively impossible, and forest definitions would in this case be redundant. The 

two certification systems should therefore receive a higher rating in this category (personal 

communication with Donau Soja Association in November 2019). 
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Table 2 provides an overview of the available CoC certification options for each of the 

different certification systems listed in Table 1. If a CoC certification option is available for the 

respective system, it is marked with an “X”. In case the system clearly specifies a mandatory 

minimum level for CoC certification, the respective CoC system is marked with an “XR”. For some 

systems CoC certification is covered in optional modules (e.g., FEMAS, RTRS). For other systems 

the documentation does not clearly indicate whether it is compulsory or optional (e.g., ADM RSS, 

ARS). Certification according to the ASC standards is only applicable to the level of production, so 

no chain-of-custody certification is available at all. 

Table 3. Chain-of-custody options offered by different certification systems for soy 

 
Chain-of-custody certification options 

Certification system 
Identity 

preservation 
Segregation Mass balance 

Area mass 

balance 

Book & 

claim 

ADM RSS  X  X X 

ASC      

ARS   X   

BFA (refers to Cefetra CRS)    X X
R
 

Cefetra CRS    X X
R
 

Donau Soja X
R
     

Europe Soya X  (X)
R
   

FEMAS  X X  (X) 

ISCC EU & ISCC PLUS X X X
R
   

ProTerra X X
R
    

RTRS  X X  X 

SFAP & SFAP Non-Conversion    X X
R
 

SFS     X 

U.S. SSAP   X
R
   

ProTerra strictly prohibits the use of genetic modification, a highly contested issue in the context 

of soy cultivation (de Oliveira & Alvim, 2017). ProTerra-certified soy is therefore not allowed to be 

mixed with non-certified genetically modified soy and requires at least segregation (ProTerra, 

2018). According to Lernoud et al. (2018), all ProTerra-certified products imported to Europe 

follow identity preservation. Apart from ProTerra, only Donau Soja and Europe Soya prohibit the 

certification of genetically modified soy, while ISCC PLUS recommends abstaining from genetic 

modification without prohibiting its use. Other systems, such as RTRS or FEMAS, offer optional 

non-GM soy certificates that require segregation. 

Donau Soja and Europe Soya share the same production standards but slightly differ in 

terms of their traceability requirements, apart from the different geographical scope of 

production. Donau Soja has the strictest requirements in terms of traceability, as the system 

requires the implementation of a CoC system that ensures identity preservation, in line with the 
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“Guideline on the Definition of ‘GMO-free Production’ of Food and its Labelling” published in the 

Austrian Food Codex. According to this guideline, controls are required along the whole supply 

chain from the farmer to the primary processor (e.g., mills, food or feed processors). Soy farmers 

are required to register with the elevator (here: agricultural collector), and lot-based certificates 

are issued. All involved supply chain actors have to comply with the standards and agree to 

implement controls and to be subject to audits by independent certification bodies (Donau Soja 

Association, 2019). 

Europe Soya additionally offers a so-called “quantity equivalence system”, a type of mass 

balance that allows for blending with soy that has been approved by Europe Soya. To achieve this 

approval, specific criteria have to be fulfilled, such as the non-GM requirements and the 

geographic origin according to the Europe Soya standard. However, no further sustainability 

criteria are specified for the approved soy. The respective supply chain actors also have to sign 

contracts with and become a member of the Donau Soja Association. Referring to the EU General 

Food Law, the Donau Soja Association claims the right to trace approved soy batches “one step 

back in the value chain”, starting from the primary processor (e.g., the mill), so effectively 

traceability is ensured until the stage of storage or collection of soy beans from producers after 

harvest (Donau Soja Association, 2019). If this CoC option is chosen, the level of traceability is 

lower compared to Donau Soja. Moreover, the lack of sustainability requirements for approved 

soy impedes deforestation-free sourcing. 

RTRS offers optional CoC certification. The different options (segregation, mass balance, 

book & claim) are described in a separate standard document. While ISCC EU and ISCC PLUS cover 

different markets and uses of soy, they refer to the same requirements in terms of traceability. 

ISCC PLUS includes ISCC EU requirements, plus additional specific requirements and voluntary 

add-ons. ISCC systems, particularly ISCC EU, are used for the certification of commodities that are 

used as feedstock for biofuels in the EU and need to comply with the EU Renewable Energy 

Directive (RED) 2009/28/EC and the Fuel Quality Directive (FQD) 2009/30/EC and their respective 

amendments. Based on these regulations, both systems require at least mass balance. Some 

organizations, such as Amaggi and Cefetra, regard compliance with their own system as the first 

achievement in a step-wise approach to certification for their suppliers, promoting continuous 

improvement of standards (Amaggi, 2016; Cefetra, 2018; Garrett et al., 2013). There are different 

approaches to collaboration between certification systems. Several of the organizations listed in 

Table 1 are also members of the RTRS.  

Overall, Table 2 shows that ADM RSS, Donau Soja and Europe Soya, FEMAS, ISCC PLUS and 

ISCC EU, ProTerra, as well as RTRS offer at least segregation and/or identity preservation as CoC 

certification options. Donau Soja and ProTerra are most stringent in terms of traceability because 
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they require at least segregation, with Donau Soja even prescribing identity preservation. Taking 

into account the results of section 4.1.2, the certification systems of ISCC PLUS and ISCC EU, 

ProTerra, Donau Soja and Europe Soya, as well as RTRS should be more suitable to ensure the 

deforestation-free sourcing of soy compared to other systems considered in the assessment. 

4.2 Which factors influence the implementation of deforestation-free supply chains? 

“Zero deforestation” targets are currently far from being reached (Garrett et al., 2019). 

Concerning traceability, mass balance remains the dominant CoC certification system applied in 

agricultural supply chains so far (Jopke & Schoneveld, 2018) – which is insufficient as argued in 

section 4.1. The effective implementation of deforestation-free supply chains is influenced by 

different factors identified in the literature review, such as potential adverse effects, trade-offs 

between transaction and implementation costs, and the development of new approaches to 

certification and traceability.  

4.2.1  Adverse effects of “zero deforestation” commitments 

Many private sector ZDCs are still not linked to adequate implementation mechanisms and 

transparency. They often lack concrete definitions of forest and deforestation as well as specified 

cut-off dates and timelines, which makes it difficult to hold companies accountable for their 

commitments (Jopke & Schoneveld, 2018; Lambin et al., 2018). Recent evidence has shown that 

deforestation continues in spite of certification. One reason might lie in weak standards and 

insufficient enforcement (van der Ven et al., 2018). The protection of certain forest areas or the 

focus on certain commodities such as soy might lead to ILUC effects (Arima et al., 2011; Richards 

et al., 2014) as well as displacement and leakage effects between commodities or production 

areas (Delacote et al., 2016; Lambin et al., 2018; le Polain de Waroux et al., 2019). It has been 

argued that if the EU or European buyers impose stricter requirements on soy sustainability, 

suppliers from Brazil might switch to countries with less strict requirements, such as China or 

India (da Silva Júnior et al., 2016; van der Ven et al., 2018). The currently ongoing “trade war” 

between the United States and China has already changed global trade flows of soy. A high tariff 

imposed on soy imported from the United States has motivated China to source more soy from 

Brazil instead. To satisfy the increasing demand, large-scale land use change at the expense of 

forests is expected for Brazil (Fuchs et al., 2019).  

The implementation of ZDCs might also have adverse social effects. Producers not able to 

comply with higher production standards are likely to be excluded from supply chains. This would 

most likely affect smallholders who lack capacities and resources to adapt to new requirements. 

While this aspect might be less relevant for the soy sector, palm oil supply chains might be more 
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affected due to the much higher number of smallholders in the supply base. ILUC effects might 

also lead to land rights conflicts and food security issues, if land previously used for food crop 

cultivation is converted for the production of feed crops or biofuel feedstock (DeFries et al., 2017; 

Jopke & Schoneveld, 2018; Lambin et al., 2018). 

4.2.2  Trade-offs between transaction costs and implementation costs 

Referring to the TCE framework mentioned in section 2.2, traceability systems are often 

implemented to reduce transaction costs. Potential benefits expected from increased traceability 

– such as efficiency gains, risk reduction and consumer trust– need to outweigh the expected 

costs of implementation. As the implementation of more complex traceability systems is – other 

things being equal – more expensive, it can be expected that companies decide for these options 

only if they can pass on the costs along the supply chain (Kalaitzandonakes et al., 2018; Peter & 

Krug, 2016). Mass balance and book & claim approaches require less effort, so large-scale 

certification can be achieved at relatively low costs. Thus, they are attractive options for complex 

international supply chains for soy or other commodities. Book & claim is particularly flexible, as 

in case of a demand gap certificates can be stored and sold later. RTRS certificates for instance are 

valid for five years. On the downside, the lack of traceability associated with mass balance and 

book & claim implies a higher risk of fraud (Mol & Oosterveer, 2015).  

CoC certification options that allow for a high degree of traceability, such as identity 

preservation and segregation, are so far rather used for products for which sustainability is 

demanded by end consumers (Mol & Oosterveer, 2015), or if regulatory compliance requires the 

assurance of certain product characteristics. For the case of soy, which is predominantly used for 

feed production and thus indirectly consumed by humans, sustainability labeling with strict claims 

is less relevant, because feed is not visible on the list of ingredients of meat products (Heron et 

al., 2018; IDH & IUCN NL, 2019; Wesseler, 2014). However, regulations in the European Union as 

an important market for non-GM feed effectively require segregation systems (Peter & Krug, 

2016; Tillie & Rodríguez-Cerezo, 2015). Also the increasing consumer demand for organic livestock 

products leads to an increasing demand for segregated non-GM soy for feed (Lernoud et al., 

2018).  

Access to premium markets and higher prices received for segregated soy might outweigh 

costs for the implementation of traceability systems. Identity preserved or segregated non-GM 

soybean meal achieves significant price premiums on the market as compared to the price for 

non-segregated soy (Garrett et al., 2019; Peter & Krug, 2016; Tillie & Rodríguez-Cerezo, 2015). 

Garrett et al. (2013) identified price premiums of 5–10% for non-GM soy as compared to 

conventional GM soy. If non-GM soy is additionally certified by ProTerra, the premium is even 
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higher. One possible strategy for supply chain actors aiming at achieving deforestation-free soy 

supply chains might therefore be to support non-GM soy certification systems in order to target 

premium markets that compensate for traceability implementation costs. But currently, the major 

part of global soy production is still not certified according to any sustainability standards (Heron 

et al., 2018; Lernoud et al., 2018), and a large share of certified produce is sold as uncertified, 

indicating that buyers are often not willing to pay a premium (Potts et al., 2014; RTRS, 2017). High 

costs still remain a major barrier to the implementation of sophisticated traceability systems 

(Godar et al., 2016). 

4.2.3  New approaches to certification and traceability 

The current development of certification and traceability systems shows a trend towards 

aggregation to leverage economies of scale. So-called landscape or jurisdictional approaches are 

developed to upscale certification and to achieve deforestation-free supply chains (Ghazoul et al., 

2009; Godar et al., 2016; Meyer & Miller, 2015; Tscharntke et al., 2015; van Noordwijk et al., 

2017). Moving from supply chain approaches to territorial approaches is expected to save costs, 

as compared to the tracking and tracing of individual batches (Nepstad et al., 2014). Also the risk 

of leakage to other commodities or adjacent areas might be reduced (Lambin et al., 2018). 

However, upscaling initiatives bear the non-negligible risk of a so-called “race to the bottom” in 

sustainability standards, as the certification of landscapes against one-fits-all standards provides 

room for errors and fraud (Meyer & Miller, 2015). 

Different tools have been developed to improve supply chain transparency. One example 

is the “Trase” project by the Stockholm Environment Institute (SEI) and the environmental 

organization Global Canopy. The idea behind this project is to increase public transparency on the 

jurisdictional level by combining customs data with cross-border analyses of trade material flows 

(Godar et al., 2016). A publicly accessible web-based tool includes trade data and visualizes supply 

chains that are currently available for selected production regions and supply chains of soy, beef, 

and palm oil (Trase, 2019). Another example is the “Agroideal” initiative that involves NGOs, 

research institutes, but also private companies. The “Agroideal” tool provides information on 

socio-environmental risks in production regions and should serve as a decision support system for 

private investors in soy and beef supply chains (TNC, 2019). Such tools might support supply chain 

actors in implementing preferential sourcing strategies depending on area-based risk 

assessments.  

Finally, the development of new information technologies might play an important role in 

improving traceability. Distributed ledger technologies based on so-called “blockchains” might 

offer new opportunities for supply chain transparency and traceability (Francisco & Swanson, 
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2018). Transactions along the supply chain could be tracked using digital “tokens” and storing 

information in a database which is shared in a peer-to-peer network. In January 2018, the first 

blockchain-supported agricultural trade was reported: a shipment of soybeans from the United 

States to China. Significant improvements in documentation efficiency have been observed by 

involved actors (Hunt, 2018).  

5 Discussion 

Kusumaningtyas and van Gelder (2019, p. 5) stated that “[…] without a good level of assurance, 

responsible soy (covering either illegal or deforestation) can never be guaranteed”. The present 

article goes even further and argues that sustainability standards and assurance are still 

insufficient if the aspect of traceability is neglected. Traceability systems are required to ensure 

that information on product and process characteristics does not get lost along complex 

international supply chains for “forest-risk” commodities such as soy. The main focus of 

traceability efforts with respect to soy supply chains has been mostly related to non-GMO soy so 

far. This situation might change with increasing relevance of ZDCs. However, many private sector 

ZDCs still lack concrete targets with respect to traceability (Jopke & Schoneveld, 2018). Moreover, 

not all concepts that are commonly labeled as traceability systems can effectively ensure 

traceability. To account for these aspects and to contribute to research on supply chain 

governance and traceability, a conceptual framework for the qualitative assessment of 

deforestation-free certification systems has been proposed and applied to the case of soy. This 

framework might be applied and potentially further developed to assess certification systems for 

other relevant commodities such as palm oil or cocoa as well. 

The results of the assessment presented in section 4.1 suggest that among the sample, 

ISCC EU and ISCC PLUS, ProTerra, Donau Soja and Europe Soya as well as RTRS have relatively high 

standards for the conservation of forests and other valuable ecosystems, sufficient assurance 

provisions, and provide chain-of-custody options that allow for traceability along the supply chain. 

In contrast to the assessment by Kusumaningtyas and van Gelder (2019), the systems of BFA, CRS 

and SFAP Non-Conversion have not been found to be sufficiently stringent, as they do not allow 

for segregation. The recently published “European Soy Monitor” report, which is based on the 

assessment by Kusumaningtyas and van Gelder (2019), estimates that only 13% of soy used in 

Europe in 2017 could be regarded as deforestation-free (IDH & IUCN NL, 2019). Taking traceability 

requirements into account, this share would probably be even lower. Interestingly, the report 

argues that the bottleneck is not supply of deforestation-free soy, but demand.  

ProTerra, Donau Soja and Europe Soya are among the most demanding certification 

systems. These three certification systems also prohibit the use of GMOs, although empirical 
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evidence so far indicates environmental, economic, social and even potential health benefits of 

GM crops (Klümper & Qaim, 2014; Qaim, 2009; Zilberman, Holland, & Trilnick, 2018). It remains to 

be assessed to what extent prohibiting GMOs is consistent with the Sustainable Development 

Goals (SDGs), particularly as GM crops might contribute to food security in developing countries 

(Adenle & Ammann, 2015). But in general, more research is needed to understand the long-term 

risks and benefits of genetic modification and to adequately address consumers’ concerns. In 

Europe, soy certified according to the systems of Donau Soja and Europe Soya might become 

more important, considering potential outcomes of the new European strategy for the promotion 

of protein crops (European Parliament, 2018). The main aim of this strategy is to reduce the 

existing “protein gap” of the EU and the resulting dependency on soy imports. To what extent this 

strategy might influence trade relations and potentially lead to adverse effects with respect to 

deforestation in other regions is a question that requires further research.  

For several years the ProTerra standard dominated the market for certified soy but it is 

expected to be outperformed by RTRS, which realizes higher growth rates (Lernoud et al., 2018; 

Potts et al., 2014). One possible reason might be that RTRS offers more flexibility in terms of CoC 

options and associated product claims, in addition to the fact that RTRS allows for genetic 

modification (Garrett et al., 2013). Considering trade-offs between transaction costs and 

implementation costs, it might therefore be assumed that lower implementation costs in this case 

outweigh the benefits obtained from improved traceability. More empirical studies are needed to 

assess actual costs and benefits of different traceability systems. 

This study has relevant limitations that need to be considered. The scope of the 

assessment has been limited to the sample of soy certification systems that have been 

successfully benchmarked against the baseline criteria provided in the FEFAC Soy Sourcing 

Guidelines. It can be argued that additional certification systems that have participated in the 

ITC/FEFAC benchmarking do not need to be included in more detailed assessments because they 

failed to meet the Soy Sourcing Guideline’s minimum requirements. As of August 2019, the FEFAC 

Sourcing Guidelines Tool provided information on 39 certification systems in total. Still, there 

might be compliant systems that have not been assessed because standard owners have to 

voluntarily register the certification systems for benchmarking. It also has to be considered that 

most standards are updated on a more or less regular basis. The results of this study are based on 

the status of standard development indicated by the document versions presented in Table 2. 

Regular updates of the assessment would be required to account for further development with 

respect to standards and traceability systems. The proposed conceptual framework should be 

useful for this case, also to ensure comparability of assessments. 

A limitation of the conceptual framework and the conducted assessment is that criteria 
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which are not directly relevant for achieving “zero deforestation” targets are currently not 

considered. Particularly the lack of consideration of social sustainability standards might be 

problematic, considering potential adverse social effects mentioned in section 4.2.1. Hargita et 

al. (2018) considered environmental and social sustainability criteria, but this assessment was 

based on information retrieved from the ITC Sustainability Map (ITC, 2019b). This information is 

reported to the ITC by the certification system owners themselves. Future research might benefit 

from extending the proposed conceptual framework to include further sustainability criteria and 

to consider trade-offs and potential reciprocal effects.  

Despite progress in terms of including “zero deforestation” criteria into sustainability 

standards, traceability still needs to be improved by shifting market share of CoC systems in favor 

of segregation and identity preservation – or by implementing other measures besides 

certification. Another governance option is vertical integration of different stages of the supply 

chain, thereby improving internal traceability and reducing transaction risks. Direct sourcing is 

possible if all intermediaries are integrated. Cargill is one example for the implementation of 

vertical integration (Heron et al., 2018). Bunge reported 92% direct sourcing from soy farms and 

100% traceability to the elevator in high-deforestation risk areas in Brazil for 2018 (Bunge, 2018). 

These governance options to increase traceability were not in focus of this study but deserve 

further investigation. Currently, barriers related to the availability of data and resources still have 

to be overcome in order to implement transparency initiatives such as “Trase” on a larger scale 

(Godar et al., 2016). In the future, new technologies such as blockchain-based traceability systems 

might help to reduce implementation costs of traceability systems. For further research, it would 

be recommendable to conduct interviews or surveys with different supply chain actors and 

standard-setting organizations to verify the proposed conceptual framework and to analyze to 

what extent traceability systems are used that are not linked to third-party certification.  

Sustainability certification remains limited – not only in the case of soy, but also regarding 

other agricultural forest-risk commodities (Lernoud et al., 2018). Palm oil might be regarded as a 

positive example with 19% of global production certified according to RSPO standards (RSPO, 

2018), but it remains to be assessed to what extent these standards might effectively ensure 

“zero deforestation”. In this regard, it would also be recommendable to conduct field visits to 

soybean growing areas certified according to different standards. Overall, it can be concluded that 

further upscaling is required to achieve ZDCs. It has therefore been argued that voluntary market-

based instruments need to be complemented by policies and regulations in producer countries 

(Busch & Ferretti-Gallon, 2017; Jopke & Schoneveld, 2018; Lambin et al., 2018). The recent 

development of jurisdictional approaches and area-based certification systems provides 

opportunities for upscaling and might reduce potential adverse effects of conventional 
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sustainability certification, if monitoring and enforcement in producer countries are ensured and 

risks are appropriately addressed. Lessons learned from successful national-level approaches in 

the forest sector, so-called Voluntary Partnership Agreements (VPAs) based on the EU Forest Law 

Enforcement, Governance and Trade (FLEGT) Action Plan, might be utilized to transfer these 

concepts to agricultural sectors (EU FLEGT Facility, 2017). However, it needs to be considered that 

VPAs ensure only zero illegal deforestation according to producer country regulations. For 

achieving ZDCs, it will be required to go beyond legality.  

6 Conclusions 

One possible measure to achieve ZDCs is the certification of agricultural commodities according to 

voluntary sustainability standards. But certification systems largely differ in terms of definitions 

and requirements. Thus, it is difficult for supply chain actors and policymakers to evaluate which 

systems are suitable to achieve their targets. This paper argues that the hitherto focus on 

sustainability standards and assurance procedures is insufficient, as it covers only the level of 

production but not the whole supply chain, which requires traceability.  

Focusing on the case of soy, different certification systems relevant for the European 

market have been assessed on the basis of their suitability to ensure deforestation-free supply 

chains. For this purpose a conceptual framework has been proposed, taking into account relevant 

sustainability standards, assurance provisions, and traceability options. With respect to 

traceability, it has been explained that among the relevant chain-of-custody systems only identity 

preservation and segregation can ensure traceability and thereby support compliance with ZDCs. 

The results of the assessment suggest that ISCC EU and ISCC PLUS, ProTerra, Donau Soja and 

Europe Soya as well as RTRS may contribute to the implementation of deforestation-free soy 

supply chains, provided that the recommended chain-of-custody systems are applied. 

In practice, however, certified and segregated soy rather serves niche markets, taking into 

account overall certification rates. Also the success of other initiatives to achieve deforestation-

free supply chains seems limited so far. Several challenges still need to be overcome. Adverse 

effects such as ILUC, leakage and displacement, as well as the marginalization of smallholders 

need to be avoided. Benefits received from the implementation of stringent traceability systems 

need to outweigh implementation costs, which mostly seems not to be the case yet. The 

development of new approaches to certification and traceability might provide opportunities for 

upscaling and cost reduction. Although voluntary certification is an important tool to initiate 

change and define best practices, stricter regulations and enforcement mechanisms in producer 

countries are needed as well. These findings imply the need for further research, not only with 
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respect to assessments of certification systems, but also regarding additional or alternative 

measures in support of deforestation-free supply chains. 
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Karlsen et al. (2013), Mol and Oosterveer (2015), 

Peter and Krug (2016), Ringsberg (2015), Stranieri et 
al. (2017), Thakur and Donnelly (2010), Tillie and 

Rodríguez-Cerezo (2015), van Rijswijk et al. (2008) 

 economics of traceability Banterle and Stranieri (2008), Bosona and 

Gebresenbet (2013), de Oliveira and Alvim (2017), 

Garrett et al. (2013, 2019), Ghozzi et al. (2018), Godar 

et al. (2016), Halalisan et al. (2019), Kalaitzandonakes 
et al. (2018), Kim et al. (2017), Lallemand et al. (2016), 

Mol and Oosterveer (2015), Nepstad et al. (2014), 

Peter and Krug (2016), Sterling et al. (2015), Tillie and 

Rodríguez-Cerezo (2015), Williamson (1979) 

genetic 

modification 

genetically modified 

crops 

Adenle and Ammann (2015), Hilbeck et al. (2015), 

Kalaitzandonakes et al. (2018), Klümper and Qaim 

(2014), Peter and Krug (2016), Qaim (2009), Tillie and 
Rodríguez-Cerezo (2015), Wesseler (2014), Zilberman 

et al. (2018a) 

 public concerns / 

consumer attitudes 

Costa-Font et al. (2008), Lernoud et al. (2018), Nielsen 

et al. (2013), Sax and Doran (2016) 

voluntary 

sustainability 

certification 

general Bendell et al. (2011), De Fries et al. (2017), Garrett et 

al. (2016), Gassler and Spiller (2018), Komives and 

Jackson (2014), Lernoud et al. (2018), Mol and 
Oosterveer (2015), Neeff and Linhares-Juvenal (2017), 

Potts et al. (2014), van der Ven et al. (2018) 

 credence qualities Darby and Karni (1973), Henson and Humphrey 

(2010), Lippert (2009), Mol and Oosterveer (2015), 

Qaim (2009), Stranieri et al. (2017), Zilberman et al. 

(2018b) 

 chain-of custody (CoC) 
certification 

ISEAL Alliance (2016), Komives and Jackson (2014), 
Mol and Oosterveer (2015), Wingate and McFarlane 

(2005) 

 benchmarking/assessme

nts of soy certification 

systems 

FEFAC (2016), Hargita et al. (2018), IDH & IUCN NL 

(2019), ITC (2019a,b), Kusumaningtyas and van Gelder 

(2019) 

The list of certification systems and documents 
considered in this study is provided in Table 1. 

 landscape approaches / 

jurisdictional approaches 

Ghazoul et al. (2009), Godar et al. (2016), Meyer and 

Miller (2015), Tscharntke et al. (2015), van Noordwijk 

et al. (2017) 
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5 Discussion 

In this section, the contribution of this dissertation to policy-relevant research on deforestation-

free supply chains is discussed. Section 5.1 comprises a discussion of the main findings of the four 

articles in the context of the three overarching research questions posed in section 1.4. In section 

5.2, limitations of the articles and their scope are discussed, which leads to suggestions for future 

research. 

5.1 Contribution to the research on deforestation-free supply chains  

This dissertation contributes to the research on deforestation-free supply chains by studying the 

instrument of voluntary sustainability certification from different perspectives. In section 1.4, 

three overarching research questions that are important for policy-relevant research on 

deforestation-free supply chains have been identified, and the research focus of this dissertation 

with respect to these research questions has been outlined. In this section, the main results of the 

four studies conducted as part of this dissertation will be summarized and discussed in a broader 

context in order to explain how these findings contribute to answering each of the research 

questions. 

I. To what extent is the development of deforestation-free supply chains supported by 

policy measures in the EU? 

The development of deforestation-free supply chains may be facilitated by an enabling policy 

environment that complements voluntary zero-deforestation initiatives (e.g., Bager et al., 2020; 

Garrett et al., 2019; Schmitz et al., 2015). In section 1.2, background information on the 

development of public zero-deforestation initiatives has been provided. However, most of these 

are voluntary initiatives or non-binding declarations of support, such as the New York Declaration 

on Forests (NYDF, 2014) or the Amsterdam Declarations (ADP, 2015a, 2015b). The research 

project on which this dissertation is based started in October 2017. At that time, concrete policy 

development in Europe had just begun, following the initiative by the ADP countries. The most 

recent development of EU policy measures dealing with forest-risk commodities was expressed in 

two policy documents: the European Parliament (EP) resolution of 4 April 2017 on palm oil and 

deforestation of rainforests (European Parliament, 2017), and the new EU Renewable Energy 

Directive (RED II) (European Union, 2018). This Directive can be regarded as an update to the first 

Renewable Energy Directive (RED) (European Union, 2009) from 2021 onwards, which adds 

additional sustainability criteria. This process of policy development in the EU explicitly focused 

on palm oil.  
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Diverging public discourses on the risks and benefits of palm oil production, consumption, 

and certification had already existed and discussed before (e.g., Cheyns, 2014; Dauvergne, 2018; 

Henders et al., 2015; Rival & Levang, 2014). Nevertheless, it was not clear to what extent the 

recent EU policy development had been influenced by discourses, and – vice versa – to what 

extent this development might contribute to the development of discourses, which might also 

(negatively) affect trade relations and thereby hinder the achievement of zero-deforestation 

targets in the EU. To close this research gap, a policy discourse analysis focusing on the two 

previously mentioned policy documents was conducted and published in article (1). It was found 

that the EU policy development led to an intensification of discursive struggles between the EU 

and the main palm oil producing countries, Indonesia and Malaysia, which was expressed in 

various media, public statements, and speeches. Within the following discussion, the focus lies on 

the results of the study that are particularly relevant for answering RQ I and less on the identified 

discourses. 

The EP resolution – which is also not a binding regulation itself but rather an appeal to the 

European Commission to take action – acknowledges the advantages of palm oil in terms of 

versatility and efficiency, but also emphasizes the adverse environmental effects of unsustainable 

palm oil consumption, particularly by framing palm oil as a forest-risk commodity. Thus, instead of 

promoting alternatives to palm oil, the EP takes up the ADP’s commitment to source only 

certified, deforestation-free sustainable palm oil by 2020 (ADP, 2015a). In this regard, the EP 

resolution claims that existing sustainability certification systems for palm oil are inadequate for 

ensuring deforestation-free sourcing of palm oil, referring to both voluntary certification systems 

(i.e., RSPO) as well as producer countries’ national mandatory certification systems (i.e., ISPO, 

MSPO). Only a stricter version of the RSPO standards, called RSPO NEXT, was found to be 

sufficiently stringent by the EP. In this regard, it has to be stressed that the RSPO has revised its 

principles and criteria in 2018 to include the stricter zero-deforestation criteria of RSPO NEXT 

(RSPO, 2018), so RSPO certification should be acceptable by the EP as of today. The EP resolution 

calls for the development of a mandatory sustainability certification scheme for palm oil imported 

into the EU, though. With respect to the specific use of palm oil as a biofuel, the EP suggests to 

phase out biofuels made from forest-risk crops in general.  

This proposal directly refers to the RED II, which was still in the process of being 

developed when the EP resolution was published in April 2017. In its final version adopted in 

December 2018, the RED II mandated to gradually phase out biofuels made from crops with high 

risk of causing ILUC for the purpose of accounting toward the new renewable energy targets of 

the EU. ILUC cannot be directly measured, but has to be estimated using land-use models based 

on assumptions (Valin et al., 2015). A delegated act adopted in March 2019 specified criteria for 
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determining whether a crop is regarded as having high ILUC-risk or not. One of the relevant 

criteria is the share of production expansion into high carbon stock areas. According to the 

definition used in the delegated act, a commodity is classified as “high ILUC-risk” if this share 

exceeds a threshold of ten percent. Among the commodities considered in the RED II, only palm 

oil was found to be a “high ILUC-risk” commodity based on this threshold (European Union, 2019). 

Nevertheless, ILUC is also relevant for the case of soy (Macedo et al., 2012; Nepstad et al., 

2019), and the amount of deforestation linked to soy imported to the EU has been found to 

exceed the amount of deforestation linked to palm oil in a study commissioned by the European 

Commission itself (European Commission, 2013). Still, according to the data provided in the annex 

to the delegated act, the share of production expansion of soy into high carbon stock areas 

amounts to eight percent, thus just missing the defined threshold. Some further criteria are 

defined to allow for exceptional re-classification of palm oil as “low ILUC-risk” commodity, but it 

remains unclear how the fulfillment of these criteria should be verified.  

Article (1) finds that the EP resolution and the RED II have contributed to the 

intensification of discursive struggles between the EU and the main palm oil producing countries. 

As discussed in the article, palm oil is still not “banned” from the EU, not even for the use as 

biofuel, which has been misunderstood by several political actors from Indonesia and Malaysia. 

However, such misinterpretations as well as the perception that palm oil has been unfairly singled 

out by EU policymakers has led to impaired trade relations with the palm oil producing countries, 

which threatened the EU with WTO complaints (Keating, 2019; Suroyo & Nangoy, 2019) and trade 

boycotts (Reuters, 2018; Tan, 2019).  

Apart from article (1), only few other studies have focused on this topic more recently 

(Mitchell & Merriman, 2020; Oosterveer, 2020; Webster, 2020). Oosterveer (2020) also deals with 

discourses related to EU policy development focusing on palm oil, referring to article (1) in several 

instances and agreeing that discourses on palm oil have been intensified in the context of EU 

policy development. He emphasizes the problematic distinction between palm oil used for 

biofuels and palm oil used for food and other purposes that is obviously made in EU policies and 

related discussions. Webster (2020) appreciates the EU’s initiative in setting sustainability 

standards in the context of the RED and RED II because of expected positive effects on 

sustainability due to transnational bioenergy governance. Although the EU cannot directly 

influence the production conditions in other regions, pressure can be exercised via standards that 

effectively regulate market access. However, Mitchell and Merriman (2020) assessed the RED II in 

the context of Indonesia’s complaints with respect to WTO law violations in detail and arrived at 

the conclusion that the RED II measures might indeed not be in line with WTO rules. According to 

their legal analysis, the WTO panel would presumably regard palm-oil-based biofuels and biofuels 
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made from other crops as so-called “like” products, which need to receive the same treatment in 

international trade. 

Regarding RQ I, this analysis has shown that the EP resolution and the RED II have been 

designed to support the development of deforestation-free supply chains in the EU, which can be 

regarded as a first step in the right direction. To what extent the proposed measures will be 

successful remains an open question, though. Risks of leakage and displacement remain relevant 

on the global scale, if other relevant palm oil consuming countries – particularly in Asia – do not 

impose similar sustainability requirements. In the EU, mandatory sustainability requirements have 

been implemented only for biofuels so far. Moreover, it seems that palm oil producing countries 

have not been sufficiently involved in this policy development process. Besides palm oil, other 

forest-risk commodities will require more attention. Concrete zero-deforestation policy measures, 

such as mandatory supply chain due diligence or deforestation-free public procurement, are 

currently still in the process of negotiation and development in the EU. 

II. Which factors influence the demand for certified sustainable, deforestation-free 

products? 

In order to achieve deforestation-free supply chains by means of voluntary sustainability 

certification, sufficient demand for certified products is necessary. Contributing to RQ II, a 

sequential mixed methods study on consumer attitudes and preferences toward palm oil in food 

products (i.e., hazelnut spread and chocolate cookies) was conducted in Germany. Article (2) 

covers the qualitative analysis of several face-to-face and online focus group discussions. 

Article (3) deals with the quantitative analysis of a discrete choice experiment conducted as part 

of an online survey. In particular, trade-offs between RSPO-certified products, palm-oil-free 

products, and products containing conventional palm oil have been analyzed, which – to the 

knowledge of the author – had not been done in any quantitative analysis before. The 

consideration of the role of information on preferences is another relevant contribution to the 

existing research body. The two articles are complementary, and no relevant discrepancies could 

be identified with respect to their results. The main findings with respect to RQ II are summarized 

and discussed in the following. Some additional results of the online survey are considered, which 

have not been mentioned in article (3), which focuses primarily on the choice experiment. 

The findings from articles (2) and (3) suggest that attitudes toward palm oil are rather 

deprecatory. The focus group discussions revealed that respondents were better informed about 

the disadvantages of palm oil with respect to environmental sustainability, particularly referring 

to deforestation, than about its advantages compared to alternatives. Media reports, 

documentaries, NGO campaigns and information by friends and family members were named by 
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several respondents as sources of information on palm oil that have influenced their attitudes. 

This seems plausible, as particularly the Greenpeace anti-palm-oil campaigns focusing on the 

destructions of rainforests have received much attention (D'Antone & Spencer, 2015; 

Greenpeace, 2010, 2018). In addition, the discourse analysis conducted in article (1) has shown 

that EU policies rather promote the view that palm oil cannot be regarded as sustainable, which 

might also influence public perceptions.  

Despite the RSPO’s aim to promote certified sustainable palm oil, the results of the mixed 

methods study indicate that palm-oil-free products are generally preferred over RSPO-certified 

products in Germany. Segregation (“RSPO certified”) is preferred over the mass balance approach 

(“RSPO mixed”), other things being equal. There are different possible reasons for these general 

preferences that are relevant to discuss, before looking more closely into differences between the 

identified consumer segments.  

One major reason is that the “palm-oil-free” claim is self-explanatory, while RSPO labels 

are not. The meaning of “RSPO certified” or “RSPO mixed” is unclear if the respective certification 

systems and their standards are not known. Findings from the mixed methods study indicate that 

RSPO certification is not well known in Germany. Only three focus group participants stated that 

they might have seen an RSPO label before, but they had no concrete idea about its meaning. 

Prior to the choice experiment, 86% of the survey respondents stated that they had never heard 

of certification by the RSPO. Around four percent of the sample claimed to know the RSPO label. 

Also, four percent claimed to know the requirements of the RSPO standards. Three percent stated 

that they deliberately purchase RSPO-certified products.22 These numbers are roughly comparable 

with findings from the previous German survey by Gassler and Spiller (2018), in which 80% of the 

sample had indicated to be unfamiliar with RSPO labels. However, it might be questioned whether 

these numbers are realistic. Ostfeld et al. (2019) used a similar item-based approach to let survey 

respondents in the United Kingdom assess their recognition of different sustainability labels. Five 

percent of the respondents claimed to know the RSPO label, but the same share also claimed to 

know a fictitious label included as a plausibility check. Thus, knowledge of RSPO certification 

might have been overstated and is probably negligible.  

Despite the large volumes of certified palm oil imported to Europe, RSPO labels are 

unknown among consumers because RSPO labels are often not used on products that contain 

RSPO-certified palm oil. Major food processors and manufacturers suspect that consumers would 

rather avoid RSPO-labeled products because the labels signalize that palm oil is an ingredient 

                                                           
22

 Those respondents who claimed to know the name of RSPO (14%) were asked to indicated whether they: 

a) know the label; b) know the requirements of the standards; c) deliberately purchase RSPO-certified 

products. Multiple choice was allowed. If none of the three options was applicable, respondents had to 

choose the option „none of the three statements is applicable“, which was selected by around five 

percent of the sample. 
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(Larsen et al., 2018). The Ferrero Group is one prominent example. Although Ferrero uses only 

RSPO-certified and segregated palm oil for its products and achieves the best ranking among 

manufacturers on WWF’s “Palm Oil Buyers Scorecard” (WWF, 2020), RSPO labels are not shown 

on their products, such as the popular hazelnut spread Nutella. However, many consumers are 

aware that Nutella contains palm oil, because this product has been frequently used as an 

emblem in anti-palm-oil campaigns and related discourses (Cova & D'Antone, 2016). Moreover, 

the list of ingredients of food products in the EU has to specify which vegetable oil has been used 

(European Union, 2011). In the focus group discussions, which used hazelnut spread as an 

example, many respondents knew that Nutella contains palm oil. But several persons indicated 

that they would still rather buy Nutella than a palm-oil-free alternative, because they prefer its 

taste and are loyal toward the brand. This brand loyalty is consistent with the findings from a 

qualitative analysis conducted in France (Cova & D'Antone, 2016). Whether Ferrero and other 

companies would gain or lose customers if they used RSPO labels remains an open question. 

Either way, it might help to increase recognition and awareness of the labels, which is a 

prerequisite for the consideration of sustainability labels in consumers’ decision making process 

(Thøgersen, 2000; Thøgersen et al., 2010). 

In order to study the influence of information on preferences, the choice experiment was 

divided into two parts: before and after information on palm oil and different certification 

systems was provided to the respondents. Besides the two RSPO labels (“RSPO certified” for 

segregated palm oil and “RSPO mixed” for mass balance), two additional labels were included in 

the choice experiment: “EU organic” and “Fairtrade”. The survey results indicate that both are 

significantly better known than the RSPO labels23, and both received statistically significant and 

economically relevant positive utility values before information provision. The respective 

coefficient for the “RSPO certified” label was much smaller and only significant at the 5% level, 

while the “RSPO mixed” coefficient was found to be insignificant. After information provision, the 

utility of the “RSPO certified” label became quite strong, and also the “RSPO mixed” label seemed 

to provide significantly positive utility now, while the coefficients for the other two sustainability 

labels only slightly decreased. Still, the preference for palm-oil-free products became even 

stronger and outweighed the preference for RSPO-certified products. This finding suggests that 

the information about palm oil production, which included information on adverse effects, 

increased respondents’ awareness for palm oil, and that the negative aspects were perceived as 

overall more relevant than the sustainability standards of RSPO certification. In both parts, 

                                                           
23

 Only 10% of the survey respondents stated that they had never heard of “Fairtrade” certification, while 

37% had never heard of “EU organic” certification. 
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consumers preferred cheaper products, other product attributes (i.e., certification and chocolate 

content) being equal. 

Health concerns with respect to palm oil consumption are another relevant reason for 

prevailing preferences for palm-oil-free products. Health concerns were not in the main focus of 

the two studies, and no information on health aspects was provided in the choice experiment. 

Still, several participants in the focus group discussions described palm oil as unhealthy, with 

some persons referring to saturated fats, others to potential carcinogenic risk factors. At the very 

end of the survey they were asked whether they regard RSPO-certified or palm-oil-free products 

as healthier. Almost 55% opted for palm-oil-free products, while around one third of the sample 

was unsure and the remainder chose RSPO-certified products. Thus, health concerns might indeed 

have played a role. This finding is also in line with previous studies that considered the relevance 

of health concerns (Borrello et al., 2019; Disdier et al., 2013; Hartmann et al., 2018; Verneau et al., 

2019). Thus, palm-oil-free claims might have a “health halo effect”, as consumers might suspect 

that the declared absence of palm oil is per se better for their health, as in “sugar-free” or “free 

from harmful substances” – although this might actually not be the case (Borrello et al., 2019; 

Hartmann et al., 2018). Similarly, palm-oil-free products might be perceived as generally more 

sustainable. For this reason, palm-oil-free claims are regarded as discriminatory by producers and 

policymakers in palm oil producing countries, as discussed in article (1). Several participants in the 

focus group discussions admitted that they had never really thought about whether alternatives 

to palm oil are really better in terms of sustainability and health aspects, or whether they are 

suitable to replace palm oil at all. In the choice experiment, the alternative oil or fat used in the 

palm-oil-free products was not specified. 

As mentioned before, the preferences for product attributes discussed so far refer to 

mean utility values for the whole sample. A latent class analysis was conducted in order to get a 

better understanding of the sources of the identified preference heterogeneity among the 

respondents. As the differences between the latent classes (or segments) are explained in more 

detail in article (3), only the most relevant aspects with respect to RQ II will be emphasized here. 

Before information provision (part 1), six consumer segments have been identified: “palm oil 

avoiders” (14% of the sample), “palm oil neutrals” (20%), “concerned consumers” (16%), “cheap 

shoppers” (11%), “plain cookie eaters” (32%), and “chocolate lovers” (7%). Among these 

segments, only the “concerned consumers” show convincing support for RSPO-certified palm oil, 

but still prefer palm-oil-free products. 

The provision of information clearly affects preferences. After information provision 

(part 2), the latent class analysis identifies five segments for the second part of the choice 

experiment. By analyzing their preferences and characteristics, it is concluded that the segment of 
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“palm oil neutrals” has dissolved. It seems that the information helped the “palm oil neutrals” to 

overcome their indifference toward palm oil. This segments’ members have switched to other 

segments, particularly to the “palm oil avoiders” (now 21% of the sample) and the “concerned 

consumers” (now almost 28%). Now all segments show preferences for RSPO certification to 

some extent, even the “palm oil avoiders”. Still, the preferences for palm-oil-free products 

outweigh these preferences for all segments except for the “plain cookie eaters” (32%), which is 

the only segment that still seems to have no interest in palm-oil-free cookies.  

Assuming that the survey sample is sufficiently representative of the population and that 

potential biases are negligible, it can be concluded that the market demand for RSPO-certified 

palm oil in Germany is clearly not sufficient. With respect to market shares, only around one third 

of German consumers would prefer RSPO-certified cookies over palm-oil-free cookies, provided 

that they receive information on the certification systems at the point of sale. This can be 

regarded as a rather unrealistic scenario. Without any additional information, only a rather small 

population share of concerned consumers might choose RSPO-certified cookies, but possibly only 

if palm-oil-free alternatives are not available. Many consumers would rather not care much about 

palm oil as a product ingredient when making purchase decisions. Instead, they would rather care 

about the price and often choose the cheaper alternative. This is in line with findings from the 

focus group discussions described in article (2). 

Concerning the willingness to pay a premium for certified palm oil as compared to 

uncertified palm oil, it has to be considered that a large share of the overall sample was highly 

price-sensitive. While the estimated mean WTP before information provision might be realistic, 

the mean WTP after information provision seems unrealistically high, considering real product 

prices. Thus, as discussed in article (3), WTP values should be treated with caution, also 

considering that segment-specific WTP values would be even higher for some segments. In the 

study by Gassler and Spiller (2018), the estimated WTP for a similar product (chocolate bars) was 

even significantly higher, considering the same product weight. Gassler and Spiller (2018) 

provided information to consumers before the choice experiment and did neither include a palm-

oil-free option nor other product attributes besides RSPO certification and the price. The inclusion 

of additional product attributes and additional attitudinal variables is probably also the reason 

why in article (3), more consumer segments were identified than in the study by Gassler and 

Spiller (2018), who identified only three segments. Due to the consideration of additional product 

attributes, additional certification systems, and the choice situation without information 

provision, the choice experiment analyzed in article (3) reproduces more complex decision-

making environments. 
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Going back to RQ II, the results of articles (2) and (3) suggest that various factors might 

influence the demand and the willingness to pay for certified sustainable, deforestation-free palm 

oil. The latent class analysis described in article (3) indicates that several attitudinal factors are 

relevant, particularly concern about sustainability issues, certification support, as well as the 

perceived importance of information and respondents’ information-seeking behavior. Trust in the 

credibility and effectiveness of certification systems has also been mentioned as relevant by the 

focus group participants in article (2). Prior knowledge about palm oil might also influence 

attitudes and preferences. As indicated by results from articles (1) and (2), public discourses on 

negative health effects and sustainability issues might influence consumers’ attitudes toward 

palm oil. Article (3) has shown that information about palm oil and certification systems provided 

to consumers might help to increase the demand for RSPO-certified palm oil to some extent. 

However, participants in the focus group discussions mentioned other factors as more 

relevant for their purchase decisions: Relevant product attributes are for instance the product 

price, the brand, and other ingredients. Personal factors, such as taste, habits, and the budget 

also play a role. In this regard, the latent class analysis showed that the “concerned consumers” 

tend to have a significantly higher income than the reference class, the “cheap shoppers”. Also 

situational factors at the point of sale are relevant, such as the time for information search and 

the product availability. Overall, the results illustrate that the trade-off between RSPO-certified 

and palm-oil-free products is an important one. Ignoring palm-oil-free options that are 

increasingly advertised in supermarkets leads to an overestimation of the market potential of 

RSPO-certified products, particularly if RSPO labels are not shown on products no information is 

provided. Insufficient market demand for sustainable, deforestation-free products shows that 

supporting polices involving mandatory sustainability requirements are required, as discussed in 

the context of RQ I.  

III. Which sustainability certification systems should be supported to ensure deforestation-

free supply chains? 

In the focus group discussions on palm oil analyzed in article (2), several respondents expressed 

distrust in sustainability labels. They stressed that there are too many different labels, which 

makes it very difficult to assess which certification systems are ambitious and which are rather 

used for “greenwashing” purposes. On the one hand, different labels and claims used on products 

lead to information overload. On the other hand, the labels themselves usually do not provide any 

concrete information about the underlying standards. Similar findings with respect to information 

overload and the identified lack of trust in certification among consumers were made in previous 

studies (e.g., Grunert, 2011; Sirieix et al., 2013; Thøgersen et al., 2010). But not only consumers 
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lack knowledge and are uncertain which certification systems they should support. Also 

policymakers and supply chain actors need some guidance in this regard because they face 

reputational risks related to their activities (e.g., Bullock & van der Ven, 2020; Chkanikova & 

Sroufe, 2020). This is particularly relevant in the context of zero-deforestation commitments, 

because – as explained in section 1.2 – there are different concepts of zero deforestation. Thus, a 

common understanding of which certification systems can be regarded as suitable for ensuring 

deforestation-free supply chains is required. 

In order to contribute to RQ III, a conceptual framework for sustainability certification 

systems focusing on zero-deforestation criteria has been developed and applied to a sample of 

soy certification systems in article (4). While FEFAC has established sustainability criteria for soy 

that are relevant for the European feed market (FEFAC, 2016), these can be only regarded as 

minimum benchmarking criteria. For instance, the FEFAC SSG only require compliance with zero 

illegal deforestation, referring to the respective producer countries’ regulations. Thus, the FEFAC 

benchmarking (ITC, 2019) has only been used to preselect the sample of soy certification systems 

to be assessed. Two previous assessments had focused on FEFAC SSG-compliant certifications 

before (Hargita et al., 2018; Kusumaningtyas & van Gelder, 2019).24 In this context, the main 

contribution of article (4) is the development of the conceptual assessment framework, which is 

simple but comprehensive, and the focus on CoC certification systems to ensure traceability. 

While the assessment by Kusumaningtyas and van Gelder (2019) does not consider CoC 

certification at all, the assessment by Hargita et al. (2018) considers this aspect but does not 

discuss which systems are actually required for ensuring traceability. Article (4) argues that 

traceability is essential if the ambition is to ensure that a product sold to final consumers does not 

contain any ingredients that have been linked to deforestation. 

Thus, the conceptual framework developed in article (4) considers all relevant elements of 

certifications systems: sustainability standards, assurance systems, and chain-of-custody 

certification systems (Komives & Jackson, 2014). With respect to assurance systems and the zero-

deforestation criteria covered in sustainability standards, the results of the two previous 

assessment studies (Hargita et al., 2018; Kusumaningtyas & van Gelder, 2019) were considered as 

a basis for the assessment. The FEFAC benchmarking (ITC, 2019) had been updated since the 

publication of the two previous studies, and some of the certification systems had published 

updates to their standards in the meantime. To account for these updates, the most recent 

standard versions have been considered in article (4). With regard to the use of CoC systems, it is 

argued that only identity preservation and segregation can ensure that a final product contains 
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 The revised version of the assessment by Hargita et al. (2018) had been published right before article (4) 

was accepted for publication (Hargita et al., 2019). Thus, the update has not been considered, but also 

would neither have changed the results or the discussion of article (4), nor made it less relevant.  
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only certified soy (or certified commodities in general). This is because other CoC systems cannot 

effectively ensure that the certified commodity is not mixed with uncertified produce. Thus, while 

other popular systems, such as mass balance and book & claim can help to contribute to 

deforestation-free production, they cannot ensure deforestation-free supply chains from the 

beginning to the end. 

The result of the assessment described in article (4) suggests that among the 16 systems 

analyzed, the following systems are suitable to ensure deforestation free supply chains: ISCC EU, 

ISCC PLUS, ProTerra, Donau Soja and Europe Soya as well as RTRS. While all of these six provide at 

least the option for identity preservation and/or segregation, only two require this level of CoC 

certification: Donau Soja (identity preservation) and ProTerra (segregation). Thus, it can be argued 

that these two represent the strictest systems. Europe Soya is in most aspects identical to Donau 

Soja (except for the geographic scope), but allows also for the mixing with “approved” soy from 

other sources, a specific form of mass balance. It can be concluded that the identified six systems 

are recommendable in terms of supporting the achievement of zero-deforestation targets, 

provided that at least segregation is used as a CoC system. As Donau Soja, Europe Soya and 

ProTerra also prohibit genetic modification, it needs to be considered whether this requirement 

might fit to supply chain actors’ and policymakers’ aims. Overall, the assessment might also 

motivate standard setting organizations to improve their certification systems in order to pass 

similar assessments in the future, which might help them to gain reputation and market share. 

The assessment by Kusumaningtyas and van Gelder (2019) identified three additional 

certification systems as adequate for ensuring deforestation-free supply chains: the systems by 

the Belgian Feed Association (BFA) and Cefetra – which use the same standards – and SFAP Non-

Conversion. However, these systems do not provide the option to certify the supply chain 

according to segregation. The most recent reports by IDH on the state of deforestation-free soy 

consumption in Europe (IDH, 2020a, 2020b) refer to the assessment by Kusumaningtyas and van 

Gelder (2019). The consideration of the three additional certification systems in these reports 

might be problematic for two main reasons: First, the share of deforestation-free soy might be 

overestimated. Second, certification systems that are not ambitious enough might be promoted. 

For the European Soy Monitor (IDH, 2020a), data on certified soy volumes were collected 

from FEFAC member associations and the respective standard owners. But no numbers on 

volumes certified according to the different certification systems are reported, so it is difficult to 

estimate the share of deforestation-free soy considering only the six systems identified in 

article (4). The report also acknowledges that data availability has been difficult so far, and a data 

break-down was not available in many cases. It is also reported that “more soy was certified than 
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sold as certified” (IDH, 2020a, p. 102) – the same demand gap issue that has been discussed for 

the case of palm oil before. 

Referring to the case of palm oil, article (2) and (3) studied consumer preferences for 

RSPO-certified palm oil, considering two different CoC certification options: segregation (“RSPO 

certified”) and mass balance (“RSPO mixed”). In line with article (4), support for sustainable, 

deforestation-free palm oil should particularly focus on increasing the amount of segregated palm 

oil. Moreover, as the focus group discussions in article (2) indicate, consumers might regard mass 

balance as “greenwashing”, as the product they purchase and consume might not even contain 

certified palm oil at all. This skepticism toward mass balance certification as compared to 

segregation is also reflected in the stated preferences analyzed in article (3). Thus, consumer 

acceptance is another relevant aspect in favor of segregation.  

Ostfeld et al. (2019) even recommend to supply chain actors to purchase only identity 

preserved palm oil, but it might be questionable whether this is a realistic target for the short to 

medium term, as supply chains are complex and traceability systems still need to be improved, as 

argued in article (4). In this regard, transaction costs play an important role, and the market 

demand for certified products needs to increase. As mentioned in section 1.3, it has to be 

considered that voluntary certification tends to be used by actors who find it rather easy to 

comply with the respective standards (Lambin et al., 2018; van der Ven et al., 2018). Hence, it 

might be unlikely that ambitious standards would be voluntarily implemented in supply chains 

that are linked to severe sustainability issues. A large-scale transformation toward sustainability 

would probably not be achieved through voluntary measures alone. This is particularly relevant 

for the case of soy. As soy is primarily used for feed, certification labels are not shown on (animal) 

products sold in supermarkets. Therefore, demand will rather not be stimulated by final 

consumers’ willingness to pay a premium for certified soy. 

To summarize, RQ III can be answered in two ways: by referring to the conceptual 

framework that is applicable to forest-risk commodities in general, and by referring to the six 

certification systems that meet the frameworks’ criteria for the specific case of soy. In general, 

certification systems need to comprise standards that are stringent enough to protect forests and 

other ecosystems with high conservation value. Zero gross deforestation is required, and a strict 

cut-off date (e.g., no later than 2008 or 2009) needs to be set. With respect to assurance, 

independent third-party audits and corrective measures for the case of non-compliance should be 

mandatory. Concerning traceability, the certification system needs to offer chain-of-custody 

certification in the form of segregation or identity preservation. Only certification systems 

fulfilling these criteria should be supported. Referring to the policy development discussed in the 
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context of RQ I, it might make sense to use stringent voluntary certification systems as a tool to 

verify compliance with mandatory sustainability requirements that are being developed in the EU. 

5.2 Limitations and suggestions for future research 

Considering the contribution of this dissertation to the research on deforestation-free supply 

chains, several limitations have to be taken into account, particularly with respect to the methods 

and the scope. General advantages and disadvantages of the methods used in this dissertation 

have been briefly mentioned in section 2, while the specific methodological limitations of the 

studies conducted as part of this dissertation have been discussed in more detail in the respective 

articles presented in section 4. The most relevant aspects are summarized as follows: 

The discourse analysis described in article (1) focuses on two specific EU policy documents 

and the discourses developing around this policy development that was topical in 2017 and 2018. 

In this context, the delegated act supplementing the RED II, which was adopted in March 2019, is 

the most recent document that has been included in the analysis. Subsequent policy development 

has not been considered. Moreover, the discourse analysis concentrates particularly on the 

positions of policymakers and supply chain actors in the EU, Indonesia and Malaysia. The 

consideration of speeches held at the European Palm Oil Conference (EPOC) in 2017 sets the 

focus to actors participating at this industry-driven event. Opinions of certain stakeholder groups, 

for instance environmental and social NGOs, have probably been insufficiently considered. 

Although some NGOs participated in the EPOC, private sector organizations were stronger 

represented. Unfortunately, there was no similar event with a stronger engagement of NGOs 

organized around that time. In general, the selection of the data material and the interpretation 

by the responsible researcher had certainly a significant influence on the results of the analysis. 

However, other scientific articles that analyze discourses on palm oil from different perspectives 

have been considered in the preparatory literature review process, and relevant references are 

provided in article (1).  

With respect to the mixed methods research covered in articles (2) and (3), the main 

methodological limitation is that the information gained from both studies is based on stated 

preferences, not revealed preferences observed in real markets. As explained in section 2.2.3, 

potential biases, such as hypothetical bias and social desirability bias, might have led to an 

overestimation of preferences and WTP for certain product attributes used in the choice 

experiment (Breidert, 2006, p. 38ff.; Louviere et al., 2000, p. 228ff.). In this regard, the choice 

experiment conducted by Gassler and Spiller (2018) was probably more realistic, as respondents 

were randomly selected to buy a real chocolate bar based on a randomly selected choice task 

using money they had earned in an effort task prior to the choice experiment. However, it has 
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been argued that the choice experiment described in article (3) considers a larger number of 

relevant product attributes, and particularly the important trade-off between palm-oil-free claims 

and RSPO labels, which had not been considered by Gassler and Spiller (2018).  

Other relevant limitations are associated with sampling error, as mentioned in 

section 2.2.1. The participants in both studies were recruited from an online panel of a market 

research company according to certain socio-economic quota, so the sample was not randomly 

selected. With respect to the quota, participants with a higher level of education were 

overrepresented, which might have influenced the results. Moreover, the age limit was set to 70 

years, so preferences of older people have not been considered.  

It is also important to consider that the psychometric variables included in the latent class 

analysis are based on items that have been assessed only at one point in time, respectively. In 

order to reduce potential response biases, different aspects have been assessed in different 

sections of the questionnaire: Items related to knowledge on and attitudes toward certification 

have been assessed before the choice experiment. Items related to knowledge on and attitudes 

toward palm oil have been assessed before information on palm oil was provided, after the first 

part of the choice experiment. Further psychometric items have been assessed after the second 

part of the choice experiment. Although response biases might have been reduced, they certainly 

could not be eliminated in this way. Moreover, the different timing of the assessment makes it 

difficult to compare values across variables. And importantly, it is not possible to assess to what 

extent the provision of information might have affected the attitudinal variables, as these have 

not been assessed both before and after information provision. 

Concerning the assessment of certification systems described in article (4), limitations are 

related to the selection of the sample. The assessment was limited to those soy certification 

systems that comply with the FEFAC SSG. This means that systems that are not compliant and 

systems that have not even participated in the voluntary benchmarking against the FEFAC SSG 

have not been considered. However, it can be argued that those systems with ambitious criteria 

probably registered for the benchmarking in order to gain reputation, so this should not be a 

major limitation with respect to answering RQ III. Another relevant limitation is related to the fact 

that several certification systems are continuously being further developed, so the assessment is 

only a snap-shot and might be outdated quite soon. Thus, similar assessments would need to be 

performed on a regular basis.  

With respect to the conceptual framework developed for the assessment, it has to be 

acknowledged that the focus lies primarily on zero-deforestation criteria and less on 

environmental and social standards that are relevant for achieving other sustainability targets. 

These aspects have been considered by Hargita et al. (2018, 2019), but based on standard setting 
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organizations’ self-reported information retrieved from ITC (2020) as of September 2019. A more 

comprehensive assessment should verify this information by considering the respective standard 

documentation as a primary source. 

Apart from these methodological limitations, there are further relevant limitations with 

respect to the scope of the dissertation defined in section 1.4. It has to be acknowledged that the 

three overarching research questions cannot be fully answered based on the findings of the four 

articles. Thus, further research is required in several areas.  

This dissertation focuses on only two forest-risk commodities, namely palm oil and soy, 

while other forest-risk commodities are not covered. Cocoa for instance has also been prioritized 

by the ADP (2016) due to its relevance for the European market. According to IDH (2020b), 63% of 

globally traded cocoa are imported to Europe, but so far, the share of sustainable sourcing 

remains unknown. Similar to the cases of palm oil and soy, a demand gap has also been identified 

for certified cocoa. Referring to Fountain and Huetz-Adams (2018), IDH (2020b) reports that 

between 20% and 60% of certified cocoa are not being sold as certified. Thus, cocoa is a 

commodity that clearly deserves further research in the context of deforestation-free supply 

chains. Other relevant commodities are for instance timber, coffee, rubber, and beef (European 

Commission, 2013; IDH, 2020b).  

While rainforests in South America and Southeast Asia have been in the focus of 

researchers and policymakers so far, emerging “deforestation hotspots” (IDH, 2020b) in Africa 

should not be ignored. For the period from 2010 to 2020, the largest net forest loss per year has 

been observed in Africa (FAO, 2020d). Cocoa and palm oil are among the most relevant forest-risk 

commodities produced in Africa. More than half of the global cocoa production is located in Côte 

d’Ivoire and Ghana (FAO, 2020a). Nigeria is the fourth largest producer of palm oil globally, and 

also Cameroon and Ghana are among the “top 10” palm oil producing countries in terms of 

volumes (FAO, 2020b). It is expected that oil palm cultivation in Africa will significantly expand, 

with detrimental effects on biodiversity (Strona et al., 2018; Vijay et al., 2016).  

Concerning the question to what extent the development of deforestation-free supply 

chains is supported by policy development in the EU (RQ I), future research should focus on 

analyzing the more recent development of European policies. In this regard, the European 

Commission’s communication on “stepping up EU action to protect and restore the world’s 

forests” (European Commission, 2019a) and the new European Parliament resolution on the 

development of an “EU legal framework to halt and reverse EU-driven global deforestation” 

(European Parliament, 2020) are particularly relevant. Moreover, as suggested in article (4), the 

European strategy for the promotion of protein crops (European Parliament, 2018) deserves 

further investigation.  
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As discussed in section 5.1, voluntary sustainability certification alone will most likely not 

solve all problems, as this measure tends to be implemented only where the required effort is 

comparably low and economic incentives are sufficiently high. Previous studies suggest that 

regulations in producer and consumer countries are needed as complementary measures (Bager 

et al., 2020; Busch & Ferretti-Gallon, 2017; Jopke & Schoneveld, 2018; Lambin et al., 2014; Lambin 

et al., 2018; Sundaraja et al., 2020). Among various policy options to support the development of 

deforestation-free supply chains, mandatory due diligence requirements and multi-stakeholder 

fora have been assessed as particularly feasible (Bager et al., 2020). The development of an EU 

supply chain regulation requiring companies to implement due diligence checks is currently being 

discussed in the context of the European Green Deal and the Farm to Fork Strategy (European 

Commission, 2019b, 2020b; European Parliament, 2020). A relevant question is which role 

sustainability certification should play in this regulatory context.  

Further research is required with respect to different policy options and their (potential) 

effectiveness. In this regard, it would also be recommendable that researchers participate in 

stakeholder consultation processes initiated by the European Commission in order to share their 

knowledge and to highlight areas that require further analysis. In October 2020, the EU launched 

a global multi-stakeholder platform to accompany the policy development process. This platform 

shall also involve stakeholders from other countries that produce and/or consume forest-risk 

commodities (European Commission, 2020a). Concerning international collaboration, also 

potential effects of international trade agreements on deforestation need to be further 

investigated. Kehoe et al. (2020) for instance have argued that the EU-Mercosur trade agreement 

does not sufficiently consider sustainability aspects. 

With respect to the market demand for certified sustainable and deforestation-free 

products (RQ II), this dissertation focuses only on German consumers’ preferences for certified 

palm oil in food products. Previous research on palm-oil-related consumer preferences has also 

focused mainly on food products and on consumers in different European countries (e.g., 

Hartmann et al., 2018; Lange & Coremans, 2020; Ostfeld et al., 2019; Verneau et al., 2019). 

Further research is required with respect to non-food products, such as cosmetics. However, palm 

oil is often not visible on the list of ingredients of non-food products, as this information must be 

provided only on food products in the EU (European Union, 2011).  

Concerning the role of information, it might be interesting to investigate whether the 

provision of information on health aspects of palm oil consumption as compared to alternatives 

might help to reduce the persisting aversion to palm oil. Also, consumer preferences for other 

forest-risk commodities and respective sustainability certification require further exploration. 

However, it needs to be considered that soy for instance is mainly indirectly consumed in the 
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form of animal products and is therefore probably less in the focus of consumers. Although the EU 

is an important consumer of deforestation-free commodities, the role of demand from emerging 

markets – particularly China and India – should not be ignored in future research (IDH, 2020b; 

TFA, 2018; zu Ermgassen et al., 2020). According to Poore and Nemecek (2018), demand for 

RSPO-certified palm oil in Asia is still negligible. 

Globally, a significant market share of certified products needs to be achieved to avoid 

leakage to less stringent producer or consumer markets (Garrett et al., 2019). Besides the 

discussed demand gaps, there is still a lack of knowledge with respect to the market shares of 

various certification systems, even for the European market (IDH, 2020a, 2020b). In this regard, 

more research in collaboration with standard setting organizations and the private sector is 

required, as they have to collect and share relevant data. Research collaboration with retailers 

might be useful in order to implement more realistic experiments and to get data on revealed 

consumer preferences. For instance, an interesting study is currently being implemented in 

Germany as a collaboration between the discounter Penny and researchers of the University of 

Augsburg. The researchers had calculated the “true costs” associated with externalities of 

production of several own-brand consumer products. In one of its branches, the discounter now 

shows these costs as a second price in addition to the actual market price for the respective 

products. While consumers still have to pay the usual price, the researchers aim to find out 

whether the “true cost” label influences consumers’ purchase decisions (Awater-Esper, 2020). In 

general, retailers often have significant power within the supply chain and thus can influence the 

market uptake of certified products (Waldman & Kerr, 2014). Their strategies differ widely: The 

British retailer Tesco for instance has committed to use only RSPO-certified palm oil for its own-

brand products (Tesco, 2020). REWE Austria adopts a mixed approach and sources RSPO-certified 

palm oil in general, while its organic own-brand line “Ja! Natürlich” offers and promotes only 

palm-oil-free products (REWE Group, 2019). 

Further research is also required in order to decide which sustainability certification 

systems should be supported to ensure deforestation-free supply chains (RQ III). Apart from 

certification systems for soy, further certification systems for other forest-risk commodities 

should be assessed, for instance by using the conceptual framework proposed in article (4). Palm 

oil certification systems had been assessed in earlier studies (Fry et al., 2018; McInnes, 2017), but 

as certification systems have been updated in the meantime, new assessments would be 

recommendable. Moreover, article (4) deals only with the theoretical effectiveness of certification 

systems. So far, the evidence for their actual effectiveness in terms of sustainability in general and 

stopping deforestation in particular is less clear (Carlson et al., 2018; Cazzolla Gatti et al., 2019; 

Lambin et al., 2014; Lambin et al., 2018; Morgans et al., 2018; van der Ven et al., 2018).  
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With respect to socio-economic sustainability, economic incentives and the effects of 

certification on smallholder livelihoods are relevant topics that should be further explored. 

Smallholders often experience financial and technical barriers to certification and therefore might 

be excluded from international markets that establish sustainability requirements. Premiums for 

certified sustainable palm oil for instance are not fixed and generally too small to compensate for 

compliance and certification costs (Fry et al., 2018; Gallemore & Jespersen, 2019; Ostfeld et al., 

2019). As discussed before, certified commodities often have to be sold at regular market prices 

for uncertified products due to a lack of demand (IDH, 2020b).  

Potential leakage, ILUC, and spillover effects of certification and forest conservation 

policies need to be further investigated, as the results of previous studies in this regard suggest 

(Heilmayr et al., 2020; Taheripour et al., 2019). As discussed in article (4), there are still relevant 

economic barriers that hinder the large-scale implementation of certification and traceability 

along the supply chain, which is needed to protect forests. Recently, pilot projects have been 

initiated to test the implementation of so-called landscape or jurisdictional approaches to 

certification, which have been suggested as a potential cost-efficient solution for achieving large-

scale certification (EU REDD Facility, 2016; Meyer & Miller, 2015; Neeff & Linhares-Juvenal, 2017; 

Tscharntke et al., 2015). Such approaches might also help to reduce the amount of different 

certification systems and to avoid potential disadvantages of multiple certification and labeling 

(Tebbe & von Blanckenburg, 2018; Vanderhaegen et al., 2018). Research will be needed to 

investigate the effects of jurisdictional certification on different sustainability indicators and on 

the market uptake. Finally, more research is needed on new information technologies, for 

instance based on blockchains (Ge et al., 2017; Kamilaris et al., 2019), that might help to close 

persisting data gaps and to increase supply chain transparency and traceability. 
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6 Conclusions and policy recommendations 

By now, it has become clear that the target to achieve deforestation-free agricultural supply 

chains by 2020, as declared for instance by the Consumer Goods Forum (CGF, 2010) and the 

Amsterdam Declaration Partnership (ADP, 2015b), has not been achieved in time (IDH, 2020b). 

Thus, further efforts will be required by public and private actors to overcome remaining barriers 

in the coming years. The findings of this dissertation shall support these actors in their decision-

making processes. This is particularly relevant, as related policies are still being negotiated and 

developed in the EU. The aim of this final section of the dissertation is to derive conclusions and 

policy recommendations for the EU based on the results discussed in section 5. In this context, 

recent policy development is also considered and briefly discussed. 

In the context of zero-deforestation commitments, this dissertation has analyzed the 

instrument of sustainability certification from different perspectives, focusing on palm oil and soy 

as relevant forest-risk commodities. Thereby, this dissertation contributes to answering three 

overarching research questions: 

I. To what extent is the development of deforestation-free supply chains supported by 

policy measures in the EU? 

II. Which factors influence the demand for certified sustainable, deforestation-free 

products? 

III. Which sustainability certification systems should be supported to ensure deforestation-

free supply chains? 

With respect to RQ I, it can be concluded that the EU has clearly taken initiative in drafting 

policies to support the development of deforestation-free supply chains. Nevertheless, there is 

still a lack of comprehensive regulations affecting all relevant commodities and uses, which 

hampers progress with respect to achieving zero-deforestation targets. One of the two 

Amsterdam Declarations aims at achieving sustainable palm oil supply chains (ADP, 2015a), while 

there are no equivalent declarations dealing with sustainability certification for other forest-risk 

commodities. Also the European Parliament resolution on palm oil and deforestation of 

rainforests requests the development of a mandatory sustainability certification system only for 

palm oil (European Parliament, 2017). The revised RED II (European Union, 2018) is so far the only 

legally binding policy that explicitly deals with forest-risk commodities. However, mandatory 

sustainability requirements are only defined for commodities used for bioenergy, while other uses 

have not yet been sufficiently considered. According to the RED II and its supplementary 

delegated act, palm oil is so far the only “high ILUC-risk” commodity, and therefore the only 

commodity that will be phased out in the context of the renewable energy targets of the EU. 
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Concerning other uses and other commodities, the EU has focused on expressing support for 

private sector initiatives and voluntary sustainability certification, thereby leaving the main 

responsibility to market actors. Consequences might be leakage effects (e.g., if producers switch 

from palm oil to other commodities) as well as conflicts with palm oil producing countries because 

of perceived unfair treatment. In order to avoid these problems, it will be important for the EU to 

develop legally binding policies that are applicable to several relevant deforestation drivers. 

Concerning RQ II, it first has to be stressed that the European market demand for certified 

sustainable commodities, such as palm oil, soy, and cocoa, is insufficient and lagging behind 

supply. To be clear, this does not mean that the overall demand for these commodities is low, but 

that large volumes of certified products are sold as conventional, unlabeled products, without a 

premium. This suggests that final consumers probably do not express sufficient demand for 

sustainability certification and respective product labels. For the case of palm oil consumption in 

Germany, the results of two studies conducted as part of this dissertation lead to relevant 

conclusions on consumers’ attitudes and preferences.  

Overall, a large share of consumers seems not to care much about palm oil. Discussions 

with consumers revealed that other product attributes (e.g., price, brand), situational factors 

(e.g., time, availability) and personal factors (e.g., habits, taste, budget) are regarded as more 

important. Those consumers who care about palm oil tend to prefer palm-oil-free products over 

products containing certified sustainable palm oil. Prevailing preferences for palm-oil-free 

products might be attributable to several main reasons: First, consumers regard alternatives to 

palm oil as healthier and/or more sustainable than palm oil, irrespective of certification. Second, 

the most common certification system for palm oil – RSPO – is basically unknown among 

consumers, also because RSPO labels are often not shown on certified products. Third, 

information overload caused by too many different labels as well as “greenwashing” attempts 

might lead to distrust toward certification. Fourth, the product labels themselves are not self-

explanatory. 

Consumers who derive utility from RSPO certification further distinguish between 

products that contain only segregated certified palm oil (“RSPO certified”) and products that 

might also contain an (unknown) share of uncertified palm oil (“RSPO mixed”). The former option 

is preferred over the latter. The results of focus group discussions indicate that mass balance 

certification (“RSPO mixed”) might be regarded as “greenwashing”. Several attitudinal factors 

have been identified as relevant for characterizing consumers who prefer RSPO-certified over 

uncertified palm oil. These consumers tend to be concerned about sustainability aspects and 

supportive of certification in general. They also tend to actively search for information before 

making purchase and consumption decisions. With respect to socio-economic aspects, these 
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consumers have a comparably high household income. Apart from the income, other socio-

economic factors seem to be less relevant for distinguishing consumer segments. 

As previous research suggests, information not only affects knowledge, but also might 

influence attitudinal and motivational factors that are relevant in the decision-making process 

(e.g., Thøgersen, 2000). The provision of relevant information might therefore help to increase 

the demand for certified sustainable, deforestation-free products among consumers who care 

about sustainability and who are generally supportive toward certification. But it is crucial to 

carefully decide which kind of information is provided, as information provision might also have 

unintended effects. In the case of the implemented choice experiment, the provision of 

information (about palm oil production and certification) stimulated the willingness to pay a 

premium for RSPO-certified products, as compared to products containing conventional palm oil. 

However, the willingness to pay a premium for palm-oil-free products increased even further. 

Even after information provision, only a rather small share of consumers would prefer RSPO-

certified products over palm-oil-free products. It remains to be further explored which effects 

information about health effects of palm oil consumption or information about alternatives to 

palm oil might have on preferences. 

In the context of RQ II, this dissertation focused on analyzing consumer preferences for 

palm oil in Germany. Further research is required with respect to the demand for other (certified) 

forest-risk commodities, such as soy and cocoa. Also the demand for such products in other 

countries, particularly outside of the EU, needs to be further explored. In other countries and 

other contexts, different factors might be relevant in purchase and consumption decisions. 

To answer RQ III, a conceptual framework for the assessment of certification systems 

focusing on zero-deforestation requirements has been developed and applied to a sample of soy 

certification systems. According to this conceptual framework, the three main elements of 

certification systems (i.e., sustainability standards, assurance, and CoC certification) have to fulfill 

certain criteria to be suitable for ensuring that supply chains are deforestation-free. The aspect of 

traceability, which is addressed with CoC certification, had not been sufficiently considered in 

previous studies. However, traceability is crucial for the verification that uncertified commodities 

are not mixed with certified commodities along the supply chain. This can only be achieved by 

two CoC certification systems: identity preservation and segregation.  

Among 16 soy certification systems, only six have been assessed as adequate according to 

all three elements of the conceptual framework: ISCC EU, ISCC PLUS, ProTerra, Donau Soja, 

Europe Soya, and RTRS. With respect to traceability, these systems offer either identity 

preservation or segregation as CoC certification options. But ISCC EU, ISCC PLUS, Europe Soya, and 

RTRS also allow for choosing a less stringent option, such as mass balance or book & claim. Thus, 
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it is not only important to use an adequate certification system, but also to choose a sufficiently 

stringent CoC certification option within this system, if it is not mandatory. As discussed in the 

context of RQ II, it can be expected that consumers also prefer segregation over mass balance. 

Taking these considerations into account, the six adequate soy certification systems 

should be supported by public and private actors to increase the market uptake in Europe. Also 

other certification systems that pass the assessment according to the conceptual framework 

should be supported. In this regard, similar assessments need to be conducted for other forest 

risk commodities and repeated on a regular basis to account for updates in sustainability 

standards. To monitor progress, it is necessary to improve the data availability, as there is still a 

lack of detailed information on the volumes certified according to each of the certification 

systems, for instance. If the implementation of stringent chain-of-custody systems remains a 

voluntary decision by supply chain actors, progress will likely depend on a reduction in transaction 

costs that might be achieved through technological advancement. 

These findings lead to the overall conclusion that zero-deforestation goals can hardly be 

achieved by focusing on voluntary sustainability certification alone, although certification is an 

important instrument that should be further improved and applied. This conclusion is supported 

by previous research (e.g., Bager et al., 2020; Jopke & Schoneveld, 2018; Lambin et al., 2018). 

Certification systems that fulfill the criteria of the conceptual framework could be used as a 

reference for mandatory sustainability requirements that might be established in the EU. 

Mandatory sustainability requirements would probably be more effective than mandatory 

labeling of products containing forest-risk commodities.25 Palm oil for instance is often just one of 

many ingredients of processed products, and it might be difficult to justify why it should be 

singled out by introducing mandatory labeling. Moreover, mandatory labeling would probably 

solve neither the problem of perceived information overload nor the problem that consumers 

tend to prefer palm-oil-free products. Thus, it remains questionable whether such a measure 

would help to increase incentives for voluntary certification. 

In this regard, it is important to remember that substituting forest-risk commodities might 

have adverse effects, if the alternatives for instance require more land for the equivalent amount 

of output. To achieve a reduction in the overall consumption of forest-risk commodities, it is 

crucial to reduce the consumption of processed products (which often contain palm oil), to 

reduce the consumption of dairy products and meat from soy-fed animals, and to reduce food 

loss and waste (Green et al., 2019; Koh & Lee, 2012; Poore & Nemecek, 2018; Springmann et al., 

2018).  

                                                           
25

 Mandatory labeling could for instance mean that a product label has to indicate whether the product 

contains a certain forest-risk commodity, and – if it does – to what extent this ingredient can be regarded 

as sustainable based on voluntary certification, if applicable. 
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Considering the discussion of the results presented in section 5, the following five main 

recommendations are provided to policymakers at the EU level and at the national level in the EU 

member states: 

1. Establish clear zero-deforestation targets for the period from 2021 to 2030. Moreover, 

establish monitoring and reporting systems that provide and improve access to data, for 

instance on the origin and traceability of products and on the market uptake of certified 

sustainable commodities. 

2. Support further scientific research in order to close the identified knowledge gaps and to 

assess the effectiveness of different policy options. 

3. Develop more stringent policy measures involving sustainability requirements that are 

applicable to several forest-risk commodities and different uses, and that consider the aspect 

of traceability. 

4. Engage with relevant producer and consumer countries to develop joint solutions with respect 

to sustainability requirements that ensure the inclusion of small-scale producers and reduce 

risks of leakage, displacement, and trade conflicts. 

5. Further promote the market uptake of certified sustainable commodities by engaging in multi-

stakeholder initiatives, and by providing information on relevant forest-risk commodities, 

potential substitutes, and relevant sustainability certification systems to the public. 

Due to the limited timeframe, the analysis of EU policy measures described in article (1) of 

this dissertation did not consider the policy development after the adoption of the delegated act 

supplementing the RED II, which was adopted in March 2019. Thus, major aspects of more recent 

policy development in the EU should be considered in order to identify potential remaining gaps 

in the context of the derived conclusions and policy recommendations. In this regard, answers to 

RQ I can be complemented. 

The European Commission’s communication on “Stepping up EU action to protect and 

restore the world’s forests” published in July 2019 suggests to facilitate “close cooperation with 

producer and consumer countries as well as business and civil society” (European Commission, 

2019a, p. 6). Moreover, incentive mechanisms for smallholders to adopt sustainable practices 

shall be developed (European Commission, 2019a, p. 11). These suggestions relate to policy 

recommendations 4 and 5. The communication further suggests that sustainability standards and 

certification systems should be strengthened, and systems should be assessed according to 

different criteria. The latter aspect has been addressed in article (4) of this dissertation. 

Furthermore, it is proposed to “integrate deforestation considerations within the EU Ecolabel, 

green public procurement and other initiatives in the context of the circular economy” (European 

Commission, 2019a, p. 9). Information on forest-risk products shall be disseminated to influence 
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consumer demand (European Commission, 2019a, p. 9), which relates to recommendation 5. Also 

recommendations 1 and 2 are partly addressed, as the communication suggests to “support the 

availability of, quality of, and access to information on forests and commodity supply chains” and 

to “support research and innovation” (European Commission, 2019a, p. 15). 

The European Commission’s communication on the European Green Deal published in 

December 2019 sets the overarching goal to achieve climate neutrality in the EU by 2050 

(European Commission, 2019b). A “carbon border adjustment mechanism” shall be developed to 

account for emissions linked to imported products, thereby reducing leakage risks (European 

Commission, 2019b, p. 5). Moreover, greenwashing shall be addressed by requiring companies to 

provide proof for “green claims” on products, using a standard methodology to be developed 

(European Commission, 2019b, p. 8). These suggestions relate to recommendations 3 and 5. The 

European Green Deal is accompanied by the Farm to Fork Strategy to support sustainability in 

agricultural supply chains (European Commission, 2020b). This strategy proposes several 

important policy measures, such as mandatory sustainability criteria for public food procurement, 

tax adjustments to reflect externalities of food production, and the inclusion of sustainability 

requirements in trade agreements. Also the importance of international collaboration, research, 

and the sharing of data and knowledge is stressed (European Commission, 2020b, p. 14ff.). Two 

announcements are particularly important: First, a legislative proposal and additional measures to 

reduce EU imports of forest-risk commodities shall be presented in 2021. Second, an “EU 

sustainable food labeling framework” shall be established and sustainability standards shall be 

promoted to increase the uptake of certified products (European Commission, 2020b, p. 18f.) 

Thus, all five policy recommendations are addressed to some extent in the Farm to Fork Strategy. 

In October 2020, the European Parliament adopted a resolution to propose the 

development of an “EU legal framework to halt and reverse EU-driven global deforestation” 

(European Parliament, 2020). This resolution introduces the term “forest and ecosystem-risk 

commodities” (FERCs) to underline that not only forests need to be protected. It is emphasized 

that “a policy measure that is dependent solely on consumer choice unduly shifts the responsibility 

to purchase deforestation-free products to consumers, which is insufficient in its effectiveness to 

mainstream more sustainable production” (European Parliament, 2020, p. 10). Thus, a legal 

framework shall establish mandatory due diligence requirements for any operators placing FERCs 

on the EU market. This means that public and private actors need to ensure that sustainability 

requirements are met along the supply chain.  

In this context, it is also stressed that traceability plays an important role. Existing 

voluntary sustainability certification systems shall be assessed based on minimum criteria to be 

developed. Certification systems that pass the benchmarking assessment shall be supported and 
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used as part of the mandatory due diligence systems. As a complementary measure, information 

campaigns on FERCs and their impacts shall be developed to raise public awareness (European 

Parliament, 2020). Interestingly, the resolution also asks for a reassessment of soy data in the 

context of “high ILUC-risk” criteria defined in the RED II (European Parliament, 2020), thereby 

taking up a relevant aspect discussed in section 5.1 of this dissertation. Overall, this resolution 

particularly tackles relevant aspects of recommendations 3 and 5. 

Considering the recent policy development in the EU, it can be concluded that there are 

significant overlaps with the conclusions and policy recommendations that have been derived 

based on the results of this dissertation. It can be expected that several legally binding policy 

measures will be implemented, while voluntary sustainability certification will continue to play an 

important supporting role. However, it seems that clear, binding zero-deforestation targets have 

not yet been established. Although the importance of traceability has been emphasized, it 

remains to be further specified how exactly it should be achieved. Concerning the suggested 

assessment of certification systems with respect to zero-deforestation criteria, it might make 

sense to utilize and refine the conceptual framework developed as part of this dissertation. 
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