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Abstract 
Globalization with its increasing emergence of global value chains is one of the main driving 
forces behind persisting unsustainable production and consumption patterns. The global cof-
fee market provides a fitting example, as it is connected to many sustainability issues like the 
persisting poverty of coffee farmers, and degrading ecosystems. Many interventions, from 
state-led regulation to industry-led certification processes, exist, that try to change global 
value chains to shift societies back on more sustainable trajectories. However, due to the com-
plexity and manifold connections between social and ecological factors, global value chains 
pose a wicked problem. To this date, it is still under debate if these interventions are an effec-
tive means to change global value chains. With climate change and persisting issues of social 
justice as strong accelerators, calls are increasingly made for a radical transformation of global 
production and consumption patterns.  
Many frameworks try to inform research and real-world policies for a transformation of global 
value chains. In this dissertation, I use the framework of the practical, political and personal 
sphere proposed by O’Brien and Sygna (2013). The authors highlight that the interactions be-
tween these three spheres bare the greatest potential for a transformation towards sustaina-
bility. However, in this dissertation, I argue that it is exactly at the nexus between the three 
spheres of transformation where barriers towards a fundamental shift of systems occur. I, 
therefore, use three perspectives to bring empirical nuance to the problems that arise on the 
interplay between the different spheres of transformation. These perspectives are: (1) the 
scientific perspective: using a systematic review of alternative trade arrangements; (2) the 
producer perspective: facilitating a participatory network analysis of social-ecological chal-
lenges of Ugandan coffee farmers and their adaptive management practices; (3) the consumer 
perspective: through the use of a German consumer survey and a structural equation model 
to investigate into the Knowledge-Doing-Gap end-consumers are facing. These three perspec-
tives bring empirical nuance to the interplay between the different spheres as they highlight 
the real-world barriers that arise within and at the nexus of the three spheres. Through the 
results from the scientific perspective, I am able to show that most of the research is investi-
gating the certified market and that the effectiveness of labels rarely exceeding the practical 
sphere. My empirical research on the producer perspective highlights that Ugandan coffee 
farmers facilitate a variety of on-farm crop management (practical sphere) but their support 
structures rarely exceed informal exchange with neighboring communities (political sphere). 
Exchange with governmental actors and global traders is happening but has been assessed as 
not sufficient to cope with the social-ecological challenges the producers are facing. Through 
the results of the consumer perspective, I am able to highlight that even though end-consum-
ers have pro-sustainable attitudes (personal sphere) they are facing situational constraints 
(political sphere) that create a gap between their attitudes and the respective behavior. Using 
these empirical insights about drivers and barriers for a transformation I propose that frame-
works, aiming to inform research and policies, need to include two aspects: (1) the notion of 
a forced transformation as one of the major influencing factors for a deliberative transfor-
mation; and (2) the translational capacity of the frameworks to create meaningful interdisci-
plinary discourses in different contexts. I, therefore, propose two approaches that should 
function as a starting point for further development of transformation frameworks (1) a fourth 
sphere, called the “planetary force” to include the notion of a forced transformation that is 
already happening in different contexts, highlighted by the producer perspective in this dis-
sertation; and (2) the consequent use of methods that create interdisciplinary exchange and 
rigorous testing.  
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1. Introduction 
Human activities have become the major driving force exceeding the planets carrying capaci-
ties (Cohen, 1995). One of the key driving activities is the phenomenon of globalization with 
its increasing emergence of complex global value chains (Liu et al., 2013). Global value chains 
consist of all necessary process steps that are needed to bring a product from its place of origin 
to geographically distant final consumers (Kaplinsky, 2004: 80). Especially many soft commod-
ities, such as palm oil, tropical fruits, cocoa and coffee can only be produced in constraint 
regions with necessary abiotic factors (e.g. stable temperatures and precipitation patterns) 
and are thus sold through global value chains (Gereffi et al., 2005; Läderach et al., 2016). Ide-
ally this international trade should bring prosperity to all actors that are part of the value chain 
and create positive spillover effects to involved regions. But almost all of these products are 
well-known examples of exploitative practices towards producers and detrimental effects to 
ecosystems in producing regions. Coffee production for example has been connected to land-
use intensification, biodiversity loss and increasing poverty (Bacon, 2005; Blackman and Ri-
vera, 2011).   
 
Many real-world approaches are trying to radically change global value chains. These inter-
ventions range from state-led regulations (e.g. Emission Trading, Sustainable Supply Chain 
Laws) over multi-stakeholder approaches (e.g. Round table of Sustainable Palm Oil) to indus-
try-led private regulation (e.g. Organic and Fairtrade Certification) (Dingwerth and Pattberg, 
2009). There has been an increasing call that the private sector should address social and en-
vironmental issues (Wahl and Bull, 2014). Fairtrade certification is one example where a com-
monly accepted private regulation scheme is used to pursue the transformation of global 
value chains and create fair working conditions for producers, as well as flourishing ecosys-
tems they rely on (Koos, 2021). However, businesses, especially after World War II, have 
evolved to primarily provide products, services and employment. Economic success, external-
izing costs and optimizing shareholder value are the main incentives of businesses (Blowfield 
and Dolan, 2010). Changing these incentives requires tremendous efforts from different soci-
etal actor groups, ranging from governmental regulations to create a “level playing field”, civil 
society organizations to internalize formerly externalized costs, change agents involved in tra-
ditional businesses, niche actors as role models to consumers demanding change. However, 
the past shows that the proclaimed radical interventions are prone to end up as promises of 
salvation with negligible changes (Raynolds et al., 2007). The share of the certified Fairtrade 
market for example remains marginal (ibid., 2010). In addition, the debate whether the certi-
fication process itself is a useful means for producers to increase their livelihoods is still ongo-
ing, as well as it is questioned if certified products increase sustainable consumption (Kolk, 
2013).  
 
Due to these circumstances, an increasing number of scholars propose that incremental ad-
aptation practices will not suffice in order to increase prosperity in the context of global value 
chains for all, without exceeding the planetary boundaries (Miller, 2013). On the contrary, 
changes need to be of radical nature, including systemic shifts ranging from governance sys-
tems, individual behavior to a radical change of values and paradigms (Blythe et al., 2017). 
This notion of radical, systemic change is connected with the terms “Transformation”, “Struc-
tural Transformation” or even “Great Transformation” (WBGU, 2011; Herrendorf et al., 2014). 
However, a lack of a well-developed underpinning still remains that connects scientific theory 
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with real-world practices, strategies or policies (O’Brien and Sygna, 2013; Blythe, 2017; West-
ley, 2013). 
 
Transforming global value chains therefore continues to be a wicked problem (Dentoni et al., 
2018). Due to their organizational complexity and geographical distance, they inhibit linear 
cause-effect relationships, change dynamically over time and involve different stakeholders 
with conflicting values (Conklin, 2006; Dentoni et al. 2018). End-consumers are impacting the 
livelihoods of smallholder farmers through their demand for products. Still, due to the com-
plex ramification of the production steps and the spatial expansion, this impact is oftentimes 
not visible to the end-consumers. The complexity increases even more through the intercon-
nectivity of social and ecological systems, where global trade markets are a strong driving 
force for local biodiversity loss and vice versa (Hull and Liu, 2018). Climate change as one of 
the major ecological drivers amplifies local biodiversity loss and therefore has strong impacts 
on actors within these global value chains, but foremost the producers who continuously have 
to adapt to climate-induced weather extremes and spreading pests and diseases (O’Brien and 
Leichenko, 2000). 
 
As global trade arrangements continue on unsustainable trajectories and provide no easy fix, 
the search of the impeding or inducing factors for a sustainable transformation remains. In 
this dissertation I, therefore, aim to bring nuance to the topic of transforming global value 
chains through the following overarching research question in the field of coffee industry: 
 

What are the drivers and barriers towards a sustainable transformation of the coffee sec-
tor? 

 
This dissertation tries to tackle the “wickedness” by incorporating three perspectives: (1) the 
scientific perspective: through a systematic review of research on alternative trade arrange-
ments within the coffee industry; (2) the producer perspective: through a network approach 
of social-ecological challenges and the adaptive management practices of coffee farmers in 
Uganda; (3) the consumer perspective: through a survey-based study of German consumers 
about the “Knowledge-Doing-Gap” considering sustainable consumption. These three per-
spectives shed light on the many key issues that classify the transformation of the global cof-
fee sector as a wicked issue.  
 
In the next chapter, I will therefore describe the theoretical background, needed to under-
stand sustainability issues connected to global trade arrangements, and present the theoreti-
cal framework. In chapter three, I present the research design of this dissertation by using the 
three spheres of transformation proposed by O’Brien and Sygna (2013). I then give a short 
overview of the scientific articles that are included in this dissertation. Chapter four presents 
all included studies in detail. In chapter five, I synthesize the contributions to give nuance to 
the theoretical framework of transformation. Based on the results I propose that the three 
spheres of transformation should be complemented by using a fourth sphere the “planetary 
force”. This fourth sphere highlights the forced transformation that is a major driving force in 
many cases and needs to be accounted for. Finally, I propose that frameworks of transfor-
mation need the translational capacity to facilitate interdisciplinary exchange and relevance 
for different contextual settings. I provide an outlook on how certain methodological ap-
proaches can function as a boundary object for the interdisciplinary exchange that gives con-
textual meaning to frameworks of transformation. 
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2. Background  
Issues in global value chains transgress national boundaries and dilute social and ecological 
domains (Liu et al., 2007). Forced child labor in cocoa production, persisting poverty of coffee 
smallholders, increasing occurrences of pests and diseases as well as weather extremes are 
just some examples of sustainability issues that are connected to global value chains (Mull and 
Kirkhorn, 2005; Tripathi et al. 2009; Adger et al. 2009). While one could argue that global value 
chains are not the causal factor for these challenges, an increasing body of literature connects 
the organization and governance of global value chains to forms of exploitation and increasing 
patterns of ecosystem degradation (Jaffee, 2014).  
 
Many approaches try to change global value chains. They range from centralized state-led 
regulations over multi-stakeholder approaches to industry-led regulations. The first tries to 
tackle the problems through enforcing regulations (e.g. Emission regulation, supply chain law); 
the second one brings diverse actors from different fields together to deliberately discuss po-
tential levers for change, like the roundtable for sustainable palm oil (Dingwerth and Pattberg, 
2009). Above that, there has been an increasing call that interventions should be induced from 
within the market (Sachs, 2005; Blowfield and Dolan, 2010). Interventions in this category try 
to induce change from within the industry and use the innovative potential of different actors 
to change global value chains. However, up to this point it is still questionable if these forms 
of interventions have the potential to address the complex problems within value chains.  
 
One of the most prominent examples for this contested debate is the Fairtrade labeling or-
ganization, which certifies products and processes. Fairtrade certification has been framed to 
induce positive change on the producer side through a change of demand on the consumer 
side. It explicitly calls for an involvement of end-consumers to change their buying behavior in 
order to create positive spillover effects in the producing regions and call for the support of 
farmers from the global south. However, it is still highly disputed if these approaches are able 
to shift global value chains on more sustainable trajectories (Wahl and Bull, 2014). On the 
producer side, Fairtrade-Certification schemes have been framed to create a positive outcome 
on social aspects, such as poverty alleviation, child schooling or gender equity. These claims 
are highly contested and scholars propose that the standards of the certification schemes are 
too low, making the certified market prone to co-optation (Jaffee, 2014). In addition, the bu-
reaucratic hurdles for smallholder farmers to participate in these programs are too high, as 
many of the smallholder farmers do not have sufficient funds for the certification schemes or 
are illiterate (Tellman et al, 2011). On the consumer side, Fairtrade certification labels have 
been framed to symbolize better producing standards and proclaimed to impact the buying 
behavior towards sustainable consumption (Andorfer and Liebe, 2011). Indeed, an increasing 
body of literature is indicating a shift in awareness and a higher willingness to pay for Fairtrade 
products, however, these shifts seem not to translate into the real-world, as the share of 
Fairtrade products on the global market remains marginal. This phenomenon has oftentimes 
been framed as “Knowledge-Doing-Gap”, where it is hypothesized that there exists a gap be-
tween self-reported willingness to act and actual behavior (Agyemann and Kollmuss, 2002).  
 
As these established regulation schemes come with many shortcomings, more approaches 
have evolved that try to address the problems induced by Fairtrade (Borrella et al., 2015). 
They range from corporate social responsibility campaigns over church-led missions to forms 
of direct trading, where roasters from the global north try to directly work together with cof-



2. Background 
 

 4 

fee producers from the global south. However, since this sector is not formalized the effec-
tiveness of these interventions is hard to trace and evaluate (MacGregor et al., 2017). These 
alternative trade arrangements outside the certified market have been suggested to pay 
higher prices to the farmers (Borrella et al., 2015) but also framed as being prone to the co-
optation through market-driven actors, as they don’t have formalized standards (MacGregor 
et al., 2017).  
 
The examples of Fairtrade certification and Alternative Trade Arrangements show that any 
intervention is prone to the so-called “ingenuity gap” where the knowledge about the system 
is limited and the impact of any intervention might bear the risk of unintended side-effects 
(Westley, 2013). Changing global value chains therefore can be described as a wicked prob-
lem, as they are inherently complex, change over timeand therefore inhibit straightforward 
approaches. Thus, changing global value chains requires a deeper understanding of the system 
itself (Batie, 2008; Levin et al., 2012). I will elaborate on two aspects to showcase that changing 
global value chains like coffee indeed can be described as a wicked problem: (1) the complex-
ity of global value chains; (2) and the interconnections of social and ecological factors. 
 
Undoubtedly many complex value chains are differing in organizational management, trade 
arrangements and geographical span (e.g., the automotive, electronics or textile industry). 
Although one could assume that trading soft commodities is less complex, even coffee value 
chains can vary quite a lot (Grabs and Ponte, 2019): Differences are already seen at the pro-
duction level, where different coffee plants need different management practices as they dif-
fer in their sensitivity to temperature and resistance against pests and diseases (Bunn et al., 
2015). The management and organization of the coffee production can range from democrat-
ically organized smallholder farmer cooperatives to top-down managed single coffee planta-
tions (Ruben and Heras, 2012). The vertical integration (how much of the value chain is directly 
managed through one business) can take the forms of a fully integrated value chain to a fully 
externalized value chain (Ponte, 2002). Finally, the organization of these value chains can dif-
fer through the incorporation of many intermediaries, like local and global managers, to a 
direct trade relation that works directly with certain farmers in the producing region (Borrella 
et al., 2015). 
 
Additionally, global value chains are not decoupled from the natural environment from which 
they extract their commodities. On the contrary, they are usually deeply interconnecting hu-
man and natural systems through strong interactions and feedback loops (Liu et al., 2007). 
Coffee is a good example of the coupled interactions, as it can only be produced in constrained 
regions with stable temperatures on specific altitudes with certain precipitation thresholds 
(Jaramillo et al., 2011). Global market prices and local livelihoods are usually impacted through 
harvest quantities, which in turn are the result of a healthy and productive ecosystem. Spread-
ing pests and diseases and changing temperatures have a strong impact on their health which 
in turn heavily impacts coffee production oftentimes leading to crop failure (Gay et al., 2006).  
 
These complex interactions and feedback loops make it very hard to find a one-size-fits-all 
lever to reorganize these trade arrangements. As global value chains are in dire need to be 
radically changed towards more sustainable trajectories, actors along the value chains and 
researchers are calling for a transformation of global value chains. However, it is not always 
clear in what contexts whichsystem properties need to be transformed. One of the key func-
tions of sustainability scientists is therefore to identify different sets of system properties that 
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induce a re-ordering of systems (Olsson et al. 2014, Moore et al. 2014). Thus, in this disserta-
tion, I will focus on the underlying factors that form drivers and barriers towards a transfor-
mation towards sustainability of the coffee sector. 
 
Transformations are usually defined as “physical and/or qualitative changes in form, structure, 
or meaning-making (O’Brien and Sygna, 2013).” Or as “the altering of fundamental attributes 
of a system.” These transformations – in theory – have some qualitative characteristics. They 
differ from incremental change, in their extent of change and through their creation of a sys-
tem that is fundamentally different from the status quo (Park et al., 2012; Kates et al., 2012). 
These transformations can be differentiated as being intentional or unintentional. Throughout 
history, transformation processes have mainly been induced in an unintentional manner and 
are oftentimes connected to societal collapse (Butzer, 2012). One of the main challenges to-
day is to understand how these transformations can be induced deliberately and intentionally 
(Folke et al. 2010; Jackson, 2009). Many frameworks already researching these transformation 
factors. Abson et al. (2016) propose the concept of leverage points, where different points of 
leverage fundamentally change a system. These range from shallow leverage points (e.g., 
changing stocks and flows), arguably be easier to implement but hardly achieving a fundamen-
tal change, to deep leverage points (e.g., changing underpinning values and mindsets), which 
are quite hard to initiate but have a strong potential to fundamentally change systems (Abson 
et al., 2016). Kates et al. (2012) suggest the concept of transformational adaptation in contrast 
to incremental adaptations. They propose that incremental change is not sufficient to initiate 
adaptation processes in the face of large-scale vulnerabilities and severe consequences of cli-
mate change.  
 
In this dissertation, I will use the framework of the three spheres of transformation proposed 
by O’Brien and Sygna (2013). This framework has been used to situate transformational ap-
proaches, identify leverage points and analyze their effectiveness.The authors set up a model 
that conceives three different domains where transformations can happen (See Fig.1): (1) In 
the center the practical sphere is located. It is considered the outcome variable which provides 
measurable results that indicate changed behavior or the effectiveness of technical responses; 
(2) The political sphere, in which the practical sphere is embedded within, is concerned with 
the systems and structures that facilitate or impede change in the practical sphere; (3) The 
outer sphere is called the personal sphere, it is the domain that addresses values and atti-
tudes, as well as their underlying beliefs and societal paradigms as the causal factor in which 
transformation are envisioned. The interaction between the three spheres is important as 
they are not disconnected from each other. Moreover, particularly the interaction of the dif-
ferent spheres creates the breeding ground for a transformation. While this framework is an 
excellent example to assess and inform research about transformations, empirical nuance is 
missing to better understand the interactions of the three spheres in different contexts 
(O’Brien, 2021). But it is exactly this empirical nuance that can explain the drivers and barriers 
that can support or hinder a transformation towards sustainability. 
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3. Research Design 
Being able to identify levers for a transformation requires extensive work on understanding 
the underlying system properties. In the case of global value chains, there are overwhelmingly 
diverse perspectives on multiple levels of social and ecological systems and different geo-
graphical scales that have been emphasized. Therefore, I conducted a systematic review of 
research on industry-led private regulation schemes. Based on the results it became evident 
that most of the research is focusing on the consumer or the producer. However, research 
approaches are quite diverse and contradict each other. I, therefore, investigated the social-
ecological challenges coffee producers are facing as well as their adaptive management prac-
tices in order to better understand the perspectives of coffee farmers in global value chains. I 
then shed light on the underlying factors that can create barriers to the buying behavior of 
consumers, as it has been proposed that there exists a gap between the attitudes and pro-
claimed willingness to pay and the actual behavior of end-consumers.  
 
Using these three perspectives, I aim to provide empirical nuance on the interplay between 
the different spheres of transformation within the coffee sector. They shed light on factors 
that support or impede the transformation of global value chains towards sustainability on 
the nexus between the different spheres. 
 

 
Fig. 1: Overview of the methodological approaches of the three perspectives to provide empirical nuance to the interplay 

between the different spheres of transformation based on O’Brien and Sygna (2013) 

I highlight these nuances by using three perspectives: (1) The scientific perspective, through a 
systematic review about existing research approaches on alternative trade arrangements; (2) 
The producer perspective, through participatory mapping of social-ecological challenges and 
adaptive farming practices of two coffee farmer cooperatives from Uganda; (3) The consumer 
perspective, through a consumer survey about the role of situational constraints in explaining 
the Knowledge-Doing-Gap.  
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Table 1: Overview of the Publications that are included in this dissertation 

 
 1. Scientific Perspective 2. Producer Perspective 3. Consumer Perspective 

Article title Going beyond certificates: A 
systematic review of alterna-
tive trade arrangements in the 
global food sector 

Adapting to change: An empiri-
cal case study of the social-
ecological challenges and 
adaptive management prac-
tices of smallholder coffee-
farmers in Uganda 

Broadening the perspective on 
the Knowledge-Doing-Gap: An-
alyzing a German consumer 
survey 

Authors J. Rathgens, S. Gröschner, H. 
von Wehrden 

J. Rathgens, N. Chauhan, H. 
von Wehrden 

J. Rathgens, J. Engler, H. von 
Wehrden 

Publication Status Published in Journal of Cleaner 
Production 

Internal review Under review in Ecological 
Economics 

Research ques-
tion 

What is the state of research 
on alternative trade arrange-
ments? 

What are the social-ecological 
challenges coffee producers 
are facing and how do they 
adapt? 

What are the constraints con-
sumers are facing when trying 
to act based on their values 
and attitudes? 

Methodological 
approach 

Systematic literature review Social-ecological network anal-
ysis 

Online questionnaire 

Data acquisition & 
sources 

English peer-reviewed articles 
from Scopus: 649 academic ar-
ticles 

20 Focus group discussions 
with coffee farming communi-
ties in Uganda 

575 questionnaires of German 
consumers 

Data analysis Quantitative word analysis, 
qualitative content analysis 

Quantitative network analysis Structural equation modeling 

 
 
3.1 Scientific Perspective           
In the first paper of this dissertation, we focused on the scientific perspective on global value 
chains. The main intention behind this article is to give a comprehensive overview of the dif-
ferent perspectives, epistemologies and methodological approaches that have been used in 
the scientific literature. We used a systematic review to generate a comprehensive overview 
and an in-depth analysis. By using a quantitative word algorithm of 649 peer-reviewed articles 
and qualitative in-depth analyses we could show that most of the literature is focusing on the 
certified market and coffee. Additionally, we were able to dissect the literature into three dis-
tinct clusters that are focusing either on producers or consumers. The majority of the litera-
ture is mainly focusing on certification schemes and its impact on consumers or producers.  
 
3.2 Producer Perspective 
In the second article, we pay attention to the producer perspective within the coffee sector. 
Sustainable production as one of the key challenges of sustainability science is increasingly 
affected through global value chains. These value chains have a strong impact on resource use 
in producing regions with effects on local ecosystems and economies (Dorninger et al., 2021). 
Additionally, climate change is one of the main drivers for ecological changes and exacerbates 
pressure on ecosystems where coffee is grown. Since most coffee producers are smallholder 
farmers their social well-being strongly depends on their farming practices (Rice, 2018). We, 
therefore, conducted a case-study in close collaboration with two coffee producer coopera-
tives from Uganda. Through a participatory network approach, this dissertation investigated 
the social-ecological challenges smallholder coffee communities are facing, their adaptive 
management practices and the social structures they rely on. By using a social-ecological net-
work approach we want to better understand the interconnections coffee producers are fac-
ing and their adaptive management practices.  
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An important feature of a successful transformation is the creation of resilient communities 
that provide safe operating systems for present and future generations. Facing the conse-
quences of climate change as one of the strongest drivers of a forced transformation it be-
comes evident that adaptation measures need to be considered (Folke et al. 2010; Kates et 
al., 2012). A key concept herein is the concept of adaptive management. Stemming from eco-
system management, it is based on the assumption that the ability to predict and influence 
key system drivers is limited. Thus, all management practices need to be aware of the dynamic 
and non-linear shifts of the ecosystem properties and create resilient social structures being 
able to adapt (Pahl-Wostl, 2006). 
  
3.3 Consumer Perspective 
Another essential part of a successful transformation is the change of human behavior.  
Increasing emphasis has been put on discussing the role of the psychological, as well as struc-
tural barriers that impede sustainable behavior. Arguments range from the literature of nudg-
ing as an approach to change the environment that makes sustainable behavior more likely, 
to reflexive approaches like “neurological reflexivity” which is about changing the underlying 
beliefs and assumptions as the causal driver for sustainable behavior. While the first has been 
criticized for not changing individuals’ attitudes, beliefs and worldviews (the personal sphere), 
the latter is criticized for ignoring the underlying systems and structures that function as the 
basic foundation to provide behavioral options. However, still there remains the question of 
why people do not always behave in alignment with their attitudes and values. Through an 
online questionnaire of German consumers, we used a structural equation model approach to 
compare prevailing theories that inform consumption behavior and test the theory of situa-
tional constraints as an explanatory factor for the Knowledge-Doing-Gap. 
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4. Results 
4.1 Going beyond certificates: A systematic review of alternative trade arrangements 
in the global food sector 
Julius Rathgens, Stefan Gröschner, Henrik von Wehrden 
 
Abstract 
This systematic review provides an overview of the various perspectives that investigate al-
ternative trade arrangements in the global food sector. With child labor in cocoa production, 
health issues of plantation workers in the global south and unsustainable consumption pat-
terns of consumers in the global north, trade arrangements in the global food sector remain 
on largely unsustainable pathways with vast consequences for a sustainable development. 
Alternative Trade arrangements have been proposed as one way to tackle the above-men-
tioned issues and have been increasingly investigated through the scientific literature. How-
ever, evidence about the impact of alternative trade arrangements on consumption in the 
global north or production in the global south is disputed. While there have been efforts to 
review the scientific literature, existing reviews have focused only on specific aspects (e.g., 
consumer perception or effectiveness of producer certification schemes). We therefore sys-
tematically reviewed 649 peer-reviewed publications that investigated food products and al-
ternative trade arrangements to create a more comprehensive overview of the strand of lit-
erature, its epistemic similarities and differences. We found that the scientific literature is 
predominantly investigating the certified market, focusing on certification schemes and its 
implementations. Furthermore, we show that the literature is either focusing on producers or 
consumers and has a strong bias towards social aspects of sustainability. Using a quantitative 
word-based analysis, we identified three substantially different clusters: first, producer impact 
assessment, dominated by econometrics; second, contextual producer perspectives, empha-
sizing the political and social sphere through qualitative single case study analyses; and third 
consumers' attitudes and willingness to pay for ethical products, characterized by psycho- log-
ical and econometric measures. Based on our findings we propose three future directions for 
research in the field of alternative trade. First, scholars should put a stronger emphasis on 
going beyond the impact assessment of certification schemes and examine underlying aspects 
such as information asymmetries, smallholder empowerment and ethical consumption be-
havior. Second, interconnections between social and ecological factors needs further investi-
gation as both factors have a strong influence on each other. Third, scholars should put a 
stronger focus on participatory approaches to gain a deeper understanding of root causes of 
unjust trade arrangements and enhance mutual understanding of scientific perceptions and 
real-world practices.  

1. Introduction 
Global trade arrangements have contributed to an emergence of complex value chains, which 
connect geographically distant regions through global markets. (Wahl and Bull, 2014; Gereffi 
et al., 2005). Many soft commodities, like coffee, tea or cocoa are produced at a different 
place than where they are consumed, leading to strong global interactions (Yu et al., 2013). 
Parts of the globalization literature refer to this phenomenon as teleconnection (Lenschow et 
al., 2016; Lopez et al., 2018), where demands through consumers can trigger unexpected out-
comes, or positive spillovers in geographically remote regions (Stewart 1992). 
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Ideally, global trade arrangements may provide benefits for actors across the value chain and 
ecosystems they rely on. By creating stable market links to countries of origin, there may be 
incentives to foster biodiversity and material, as well as non-material benefits for producers 
(Raynolds et al., 2004). In addition, global trade arrangements may allow consumers from dis-
tant regions to get access to commodities that would otherwise not be available (Gereffi et 
al., 2006). Global trade arrangements have also been indicated to be highly exploitative to-
wards producers and ecosystems in countries of origin and may perpetuate global disparities 
(Liu et al., 2013). The contribution of teleconnections to the excess of planetary boundaries 
and exploitation of producers has been widely discussed in the literature including different 
points of analysis and topical focus. Rockström et al (2009) identify human activities as the 
main driver for transgressing the planetary capacities and describe a tightly coupled earth-
system where land-use change at one point could substantially influence outcomes at vastly 
different regions. Eakin et al. (2014) lay their focus on the influence of economic globalization 
and urbanization as factors for accelerated land-use change, describing the interconnections 
between social, institutional and natural systems between distant regions. Lenschow et al. 
(2015) describe how interdependencies between distal social-ecological systems require new 
governance approaches that include but also move beyond state-led approaches. Kolk (2013) 
examines whether alternative trade arrangements have the ability to create changes in per-
ceptions of consumers in the global north or at farming practices of producers in the global 
south through certification programs. It is fair to say that teleconnections and especially global 
trade arrangements perpetuate the tendency to disconnect consumers from producers, lead-
ing to unsustainable consumption behavior without the awareness of triggering negative out-
comes at the place of product origin (Dorninger et al., 2017; Ives et al., 2018). The problems 
that arise are manifold and associated with issues of social justice, information asymmetries 
as well as deforestation and land use intensification (Brooks, 2015; Jaffee, 2012). Krausmann 
& Langthaler argue that the increase in agricultural exports play an increasing role in political 
economy and are closely connected to agro-ecological crises (Krausmann/Langthaler 2012) 
Due to its inherent complexity and geographical distances, global trade arrangements inhibit 
straightforward governmental efforts on different levels (e.g., international, regional, national 
or local) (Levy et al., 2016; Lenschow et al., 2016). In contrast to state-led approaches volun-
tary regulation schemes and alternative ways of trading evolved to tackle the abovemen-
tioned problems (Wahl and Bull, 2014). Even though they are mostly enforced through private 
regulation and market mechanisms they move beyond the dichotomy of state vs market. 
Raynolds (2012, 2004) claims that such movements can be described through the concept of 
social regulation that uses civic values and social embeddedness of individual and market ac-
tors to transform North/South relations. 
 
Since the development of such regulation schemes, scientific interest in this topic has been 
growing. However, the wide array of research fields, methodologies and ontologies in the area 
of alternative trade arrangements and private regulation schemes make it difficult to gain a 
holistic overview. Many scholars focus on consumers and their buying behavior, whereas oth-
ers are interested in producer perspectives. Methodological differences exist, that range from 
econometric assessments, over psychological frameworks of buying behavior to participatory 
research approaches. Ontological differences add another layer of complexity to a compre-
hensive analysis. Fairtrade, as one example, has been investigated in diverging ways in the 
literature. It is conceptualized as a set of certification criteria, counter-hegemonic or even as 
a tool for global development (Terstappen et al., 2013). 
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To date, the authors are not aware of a comprehensive overview of the scientific literature on 
alternative trade arrangements. Existing reviews focus on specific aspects. Terstappen et al 
(2013) for example provide an overview of the impacts of certification schemes on social as-
pects whereas Wahl and Bull (2014) review private regulation theories and give an overview 
of the studied sectors. Andorfer and Liebe (2011) provide a review of the research on fair trade 
consumption Han and Stoel (2016) use a meta-analysis to review studies on socially responsi-
ble behavior. Finally, Gregg et al. (2020) review the scientific literature concerning bio-residu-
als in the context of food waste. This raises the question of how fragmented the different 
approaches are and how cross-fertilization takes place. Therefore, this article aims to provide 
a more comprehensive overview of the different strands of literature within the topic of alter-
native trade arrangements to address the heterogeneity and foster learning between the dif-
ferent clusters. We therefore propose two research questions:  
 
RQ1: What are different perspectives, methodologies and ontologies within this inherently het-
erogeneous literature? 
RQ2: What are the gaps between the different strands of literature and what are potential 
topics to foster learning between them?  
 
To address the abovementioned research questions, this article uses a systematic literature 
review approach to create an overview of the literature body on alternative trade arrange-
ments. With this review, we aim to highlight the differences between existing strands of liter-
ature and fields of potential collaboration in order to stress the need for interlinkages between 
different actor groups as well as issues of ecological and social justice.   
 
The goal of this review is to classify topics and research interests within the scientific literature 
on alternative trade arrangements in order to emphasize potential fields of cross-fertilization 
for sustainable development. Based on a quantitative text analysis, we show that the domi-
nant research fields concern either producers and the respective effects of certification 
schemes (clusters 1 and 2) or consumers and their willingness to pay (cluster 3). On the pro-
ducer side, these clusters are divided into research strands that dominantly deal with quanti-
tative econometric assessment (cluster 1) or the political and justice issues of trading practices 
using qualitative case study approaches (cluster 2). We show that scientific papers predomi-
nantly focus on the certified market, participatory approaches that incorporate perceptions 
from actors outside academia are rare and scientific research focusing on social factors ne-
glects the interrelations between social and ecological factors. Therefore, policy recommen-
dations based on these studies may be flawed. In order to foster sustainable development, 
we propose a research agenda that brings together the perceptions of different actors within 
the respective supply chains and tries to include ecological aspects and its interrelations with 
social well-being of the producing actors in a participatory manner (Raworth, 2012). 
  
2. Theoretical Background 
Child labor in cocoa production (Mull et al., 2005), exploitation of plantation workers in coffee 
production (Bacon, 2005) and ecological disasters created by banana production (Tripathi et 
al., 2009) are prominent examples of wicked problems associated with global value chains. 
Wicked problems are complex in nature and inhibit straightforward policy solutions through 
national legislatives, standard public management or rational-technical approaches (Batie, 
2008). The issue of wicked problems is of increasing interest for many scholars, especially in 
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the field of sustainability science, as they require a deeper understanding of root causes, path-
dependencies and interconnections (Levin et al., 2012). A multitude of political and manage-
rial approaches exist that try to address wicked problems in global value chains. They range 
from inter- and transnational regulation (e.g. carbon trading, peace settlements) over multi-
stakeholder approaches (e.g. Round Table of Sustainable Palm Oil) to social regulation and 
alternative trade arrangements as market based approaches (Certification Schemes) (Levin et 
al., 2012; Dentoni et al., 2018; Raynolds, 2012).  
 
Inter- and transnational regulations usually comprise of national governments working to-
gether to develop legislation to hold companies accountable for their global practices. More-
over, they set standards and rules to change business practices. For example the objectives of 
the sustainable development goals and the carbon trading systems, laid down in the Kyoto 
Protocol, are important means towards a sustainable development. However, little regulatory 
power and non-binding rules pose challenges to the practical implementation of these ap-
proaches (Wahl and Bull, 2014).   
 
As a market-based approach alternative trade arrangements consist of a set of market actors 
who are trying to create trading conditions, which are driven by the ideal to generate regula-
tions that benefit all actors in the value chain (Taylor, 2005). Trade is used as a means to em-
power producers, usually consisting of smallholders from the global south, by paying higher 
prices, facilitating stable market links and creating connections between consumers and pro-
ducers (Raynolds, 2010). Proponents try to facilitate trust and long-term relationships that 
create reliable trade relations through frequent dialogue and transparency (Bacon, 2005). 
Consequently, efforts have been made to establish comparable regulation standards that re-
sulted in certification schemes like Fairtrade, UTZ and Rainforest Alliance (Kolk, 2013). These 
schemes are used to create commonly accepted requirements and make them traceable and 
comparable (Raynolds, 2008). Additionally, product information and labels are used to com-
municate specific trading practices to the consumer (MacGregor et al., 2017).  
 
Due to commonly accepted certification criteria, alternative trading schemes entered the 
mainstream market and bigger corporations were able to participate (Raynolds, 2008). It has 
been suggested that the entry of these actors had negative impacts on the mission behind 
alternative trade and corporations are now dominating the certified market (Tellman et al., 
2011). Raynolds (2009) argues that corporations tend to violate founding principles and claims 
that commitments like long-term relationships, frequent dialogue as well as pre-financing 
tends to be avoided by this group of actors. Moreover, in order to access the Fairtrade market, 
producers have to initiate a certification process. Rueda and Lambin (2012) show that espe-
cially smallholders are facing barriers like quality requirements, export and certification fees, 
illiteracy and low levels of negotiation power ,making it often impossible for them to enter the 
certified market.  
 
Apart from the certified market, other forms of alternative trade arrangements exist that are 
not formalized under a label or a certification scheme. Direct trading practices and the spe-
cialty coffee industry are prominent examples. These movements mainly consists of coffee 
roasters who are maintaining direct connections to the producers to guarantee a reliable sup-
ply of high-quality specialty coffee in a sustainable manner (Borrella et al., 2015). Raynolds 
(2009) refers to this group of stakeholders as quality-driven actors, whose main incentive is to 
explore coffee beans with high cupping scores and innovative taste profiles. Because of their 
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direct relationships and trading commitments, coffee roasters and producers also have the 
ability to exchange knowledge. They are establishing and fostering relationships, as well as 
creating mutual learning processes. Consequently, roasters pay higher prices for coffee beans 
and are actively engaged in bilateral exchange with the producers (MacGregor et al., 2017). 
However, since this is not a formalized sector, commonly agreed requirements as well as third 
party validation is missing, which make the practices hard to trace and evaluate (MacGregor 
et al., 2017). There have been studies about how alternative trade arrangements are paying 
higher prices to the farmers (Borrella et al., 2015) and also about the co-optation of the Direct 
Trade sector through market-driven actors (MacGregor et al., 2017). However, there is no 
comprehensive overview of how alternative trading practicesare designed and investigated in 
the scientific literature. Therefore, this article examines the peer-reviewed literature on alter-
native trade arrangements to examine the status quo of the scientific discourse. 
 
3. Methods 
In this article, we follow the methodology of Abson et al. (2014) to obtain a quantitative, bib-
liometric overview of the peer reviewed literature and get inductive insights in different re-
search fields. Based on the quantitative results, we then use a qualitative approach to gain 
deeper insights into the commonalities and differences of research approaches and thus find 
out how alternative trade arrangements are perceived and addressed in the academic litera-
ture (Hoon, 2013; Tranfield et al., 2003).  
 
Table 2: Overview of the consecutive steps within the systematic review 

 Review Steps Rationale 
1 Define concept of in-

terest/ research ques-

tion  

Specify the concept of interest and/or research question through an ini-

tial (p)review of literature  

2 Development of 

search string 

Generate a comprehensive sample of suitable publications that provide 

appropriate search terms. Optimising the search string through a scan-

ning of the results. 

3 Define inclusion/ex-

clusion criteria 

Create specific inclusion/exclusion criteria to narrow down the scope of 

research through the exclusion of false positives e.g. articles that result 

through the search string but do not fit the scope of the research. 

4 Preselection of Publi-

cations and descrip-

tive analysis 

Exclude false positives and gaining broad information about the sample 

through abstract screening (e.g. paper type, lead affiliation of authors, 

and development of publications over time). 

5 Context specific analy-

sis of included articles 

Analysis of publications based on the concept of interest (Step 1) of the 

systematic review to find commonalities and research gaps (e.g. meth-

odologies, disciplines, ontologies). 

6 Multivariate analysis 

of empirical articles 

Statistical mapping of the fragmentation of literature, through quantita-

tive agglomerative clustering based on indicator words.  

7 Focused review of in-

dividual clusters 

Qualitative thematic analysis of the included articles based on the dif-

ferent clusters to understand similarities and differences of clusters  

 
For this purpose, we use the electronic database Scopus to search for all relevant scientific 
articles. We are aware that in order to create a holistic overview of the literature a cross com-
parison with other databases (e.g. Web of Science or google scholar) might be helpful for sys-
tematic reviews. However, Beckmann and von Wehrden (2009) show that using google scholar 
generated a high amount of false positives (papers that are falsely included in the review pro-
cess). Additionally, previous reviews have shown that when dealing with emerging topics, the 
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inclusion of many databases did not show a substantial difference in results (Ives et al., 2017; 
Lüderitz et al., 2015, Rau et al., 2018.  
 
The database was queried using a search string consisting of a variety of terms related to ‘al-
ternative trade arrangements’, ‘ethical trading’ and ‘fairtrade’ (See supplementary material 
for the detailed search string). Only peer-reviewed English journal articles were considered. 
Conference papers and business reports were excluded (e.g. Doherty, 2005). We included all 
articles that dealt with fair, ethical or alternative trade on a business, governance or certifica-
tion level. Although the authors acknowledge that, there are similarities between local and 
global value chains and that macro-economic factors play an important role in these dynamics, 
this review focuses solely on scientific insights from value chains on a global scale. Articles 
dealing with trade relations within a region or a country (e.g. Feyereisen et al., 2017) and trade 
relations relating to macroeconomic issues (e.g. Lowe, 2014), or agent-based modelling of 
food systems(Namany et al. 2020) were therefore excluded (See Fig. 1). We also acknowledge 
that effective packaging and waste management is a crucial part of the governance of value 
chains. However this review is interested in the different perceptions of trade relations and 
their regulation within the scientific literature. Therefore, we did not include articles that dealt 
with waste-reducing innovations (Simms et al. 2020), supply chain risks on food wastage pro-
duction (Mithun Ali et al. 2019). 
 
Even though a large number of products (e.g. minerals, fabrics, clothing and electronics) are 
distributed via global value chains, we focus specifically on food. Papers dealing with apparel 
(e.g. Miller and Williams, 2009) or the flower industry (e.g. Wright and Madrid, 2007) were 
not included. Our interest is on trade relations and global value chains. We therefore excluded 
perspectives of corporate social responsibility (e.g. Wildes, 2008) or corporate-driven ethical 
sourcing initiatives such as the Ethical Trade Initiative from the United Kingdom (Terstappen, 
2012). In doubtful cases, besides abstract screening, the full paper was examined.  
 
Of the potential 1718 documents, 649 matched the inclusion criteria and were considered for 
full-text analysis. Abstract screening and full text analysis were used to identify descriptive 
characteristics of the respective articles (e.g. focus of the supply chain, certified market, prod-
uct, geographical region). Under the hypothesis that co-abundance of different conceptual 
vocabulary can be used as a proxy for separated research streams, we performed a biblio-
graphic full-text, multivariate word analysis. Building on the methodological analysis devel-
oped by Abson et al. (2014), we conducted all statistical analysis in R (R Core Team, 2012). We 
generated a word matrix, which we then filtered in order to delete buzzwords that generated 
no conceptual insight (“SMART” from the function “stopwords”; library “tm”). We then 
checked for co-abundancy of words between papers. The rationale behind this step is to re-
duce the bias of favoring longer articles (e.g. that contain more words).  
 
 

 
Fig. 1: 1718 documents were identified through the use of the database scopus. Based on the abovementioned criteria, 1010 

of these initial publications were excluded. 649 publications were used for descriptive statistics whereof 291 where identified 

as empirical papers. These were used for a qualitative as well as quantitative in-depth analysis. 
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To identify words that characterize the differences between the clusters, we used the indica-
tor species analysis brought forward by Legendre and Legendre (1998). This method uses mul-
tivariate statistics to identify and compare habitats through characteristic species. In this re-
view, the “characteristic species” are words that characterize a semantic cluster within the 
literature. We used 15-20 indicator words that characterize the respective clusters (“indval” 
with 1000 iterations to calculate probabilities; library “labdsv”). We then used a detrended 
correspondence analysis to locate the indicator words, their distribution in the respective clus-
ters and the interrelations between those clusters (See Fig. 4b).  
 
A combined co-abundancy of words was used to group the scientific articles into different 
clusters. Articles that use a similar set of words are more likely to belong to the same cluster. 
To do this we used agglomerative hierarchical clustering. This method uses the “minimum 
variance” criterion in order to aggregate two elements (in this case scientific articles) into one 
cluster. This method reduces within-group variance and increases dissimilarities between 
groups and therefore results in relatively even distributions of elements per cluster and a high 
agglomerative cluster coefficient. Based on the cluster affiliation of the scientific articles, qual-
itative thematic characteristics were examined in the full text analysis to gain conceptual in-
sights into the specific research mode and problem framing of the respective clusters. 
 
4. Results 
4.1 Descriptive Analysis 
Research in the topic of alternative trade arrangements is increasing since 1999, with the ma-
jority of papers being published between 2007 and 2017 (83, 3%). Over time, empirical work 
has been gaining interest in the scientific communities with 291 published papers after 2005 
and account for 45% of all publications. Publication of conceptual papers also increased during 
the last 20 years and account for 52, 1% of the total amount. Reviews have been conducted 
since the early 2000’s but account for a very small amount of the publications (2, 2%) (See Fig. 
1).  
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Fig. 2: Increase in the number of published studies on alternative trade arrangements by year. Colors within bars relate to 

the identified types of publication (conceptual, empirical, review). Eight publications before 1999 were not included in this 

graph  

A variety of soft commodities is subject to inquiry. Within this variety coffee was by far the 
most investigated product (52, 8%), followed by cocoa (7, 3%) and tea (7, 3%). Other products 
that are investigated account for 19, 3% of all empirical papers. The high variety of products 
(e.g. pork, breakfast cereals, ready meals, ice cream and soft drinks) can be explained through 
the empirical testing of consumer-based studies, where the product itself was not of particular 
interest to the researchers. 
Although global supply chains can be complex, this review shows that consumers (45, 3%) and 
producers (39, 6%) are of particular interest to researchers. On the consumer side, researchers 
are particularly interested in the question, why consumers buy ethical products. This issue is 
investigated through economic (e.g. willingness to pay or theory of planned behavior), psy-
chological (e.g. intrinsic motivation, subjective norms or perceived behavioral control) or so-
ciological lenses (e.g. self-identity or socialization processes). On the producer side the most 
prevalent question is, if certification schemes have an impact on factors of social-well-being. 
Other actor groups that are investigated in the literature are intermediaries, multinational 
companies, social enterprises and retailers (9, 3%).  
Most of the empirical publications (241 of 291) deal explicitly with the topic of alternative 
trade arrangements through the lenses of certification schemes (e.g. Fairtrade, Rainforest Al-
liance, bird friendly and UTZ). The aim is to find out about impacts and perceptions of different 
actors within the respective supply chains (See Fig. 2). 
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Fig. 3: Overview of the proportional results of different review categories. The first column gives an overview of the review 

categories that focus on content, whereas the second column summarizes the methodological approaches. 

One further criterion analyzed in this review is the degree to which both social and environ-
mental aspects are considered in the respective literature. We use the framework of the 
“doughnut economy” proposed by Raworth (2012) to assess producers focused empirical pa-
pers (161 of 291) based on the doughnut indicators. Apart from not containing any indicator 
(56 of 161), the majority of empirical papers with a producer focus are dealing solely with 
social indicators (82). Only a small amount is dealing with biophysical indicators (6) or with 
both (17). 
 
The mode of research can be distinguished between qualitative (101), quantitative (117) and 
mixed method approaches (53), although some publications could not be allocated (20). How-
ever, this review also highlights those modes of research that include stakeholders from out-
side academia within the process are rare. Less than 3% of the peer-reviewed literature is 
explicitly using participatory approaches. 
 

 
Fig. 4: (a) World map showing the distribution of case studies per country. Countries are colored according to the most 

abundant focal points. The total amount of case studies is n=327 due to multiple focal points of some studies. (b) Stacked 

bar plots show the frequencies of focal points from the empirical case studies per region.  
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Most of the consumer-based studies are allocated in Europe (50 of 136) followed by North 
America (18) and Asia (8). Many of the consumer-based studies are in vitro experiments, thus 
the authors did not clarify where they conducted the study (56). Almost no consumer-based 
study was conducted in Africa and most countries are not part of any research concerning 
alternative trade arrangements. The vast majority of producer-based studies has been con-
ducted in North America (44 of 119), followed by Africa, South America (20) and Asia (14). The 
majority of producer-based studies in North America took place in Nicaragua (18) and Mexico 
(15). 
 
4.2 Bibliographic, full-text analysis 
With a full-text, multivariate analysis we were able to cluster the 291 empirical papers into 
three significantly different clusters. The indicator words for each cluster are shown in a 
detrended correspondence analysis. An in-depth full-text analysis of all papers within the 
three clusters was conducted accordingly. We are aware that each of the articles present 
unique contributions to the landscape of the scientific literature. For a detailed overview of 
the included articles, see Appendix B. 
 
 

 
Fig. 5: (a) Overview of the publications per year based on the three derived clusters from the bibliometric full text analysis. 

(b) Ordination plot highlighting indicator words of the three distinct clusters.  

 
Cluster 1: Econometric Impact Assessment 

Addressed Problem 
This cluster focuses on producers and analyses the impact of certificates on producer well-
being. (68 of 72). The main theme of this cluster is to test whether the proclaimed goals of 
increasing social well-being at the place of origin can be fulfilled. One dominant topic within 
this debate is the performance of different certifications. Some authors are trying to test if 
there is a difference in performance between Fairtrade certified and conventional producer 
groups (Becchetti et al., 2012). Other authors are investigating the performance measure-
ments of different certificates (Beuchelt et al., 2013).  
 
Another perspective within this cluster is the focus on issues of ecological economics: Biodi-
versity conservation, the well-being and performance of the producers’ ecosystems are being 
investigated and tested against the occurrence of certificates. Many authors from this field 
are examining the combination of organic and Fairtrade certificates and test the performance 
of producers groups on an ecological and economic level. Barham and Weber (2011) use a 
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survey to assess the influence of certificates on ecological perceptions of different producer 
groups whereas Elder et al. (2013) investigate the influence of Fairtrade certification on agri-
cultural practices. 
 
Methodology 
A unifying theme in that cluster is the disciplinary background and ontology of the publica-
tions. The articles are mostly written from an economic background (34 of 72) and hence often 
use econometrics to investigate the issue whether alternative trade arrangements are actually 
reaching their proclaimed goals (e.g. facilitating producer’s well-being, supporting gender eq-
uity and conserving biodiversity). Therefore, quantitative methods such as regression analysis, 
equation modelling and propensity score matching are used to measure impact within the 
case studies (e.g. Elder et al., 2012; Francesconi and Ruben, 2014). The lenses used to assess 
well-being are quite different: Whereas e.g. Becchetti et al. (2013) use a quantitative impact 
assessment to study the effects of Fairtrade certification on child schooling, authors like 
Chiputwa and Qaim (2016) use an econometric analysis to investigate the implications of sus-
tainability standards on nutrition and gender. 
 
Cluster 2: Political social science 

Addressed Problem 
This cluster also investigates the producers and their well-being. In contrast to Cluster 1, this 
cluster mainly focuses on the complex contexts and political implications of global trade ar-
rangements. Apart from the effects of certificates on producers, publications in this cluster 
mainly examine other factors that play a role in affecting the wellbeing of producers. These 
factors cover a broad range of topics reaching from structural dependencies, capacity building 
and socioeconomic status to gender equity. While Dolan (2010) is analyzing the influence of 
mainstreaming on the structures and outcomes of Fairtrade, Bacon (2005) focuses on the im-
plications of changing market conditions in Fairtrade on the farmers’ livelihood vulnerability. 
Other authors, such as von Geibler (2013), also discuss the legitimacy and effectiveness of 
standard setting in general, as well as the consequences of time poverty on the participation 
of women in the governance of producer organizations (Lyon et al. 2017). Consequently, many 
of the respective empirical studies have a mode of research that attempts to investigate the 
“role”, “reasons”, “tensions”, development”, “influence”, “connections” of alternative trade 
issues. Moberg (2005), for instance, is analyzing the role of Fairtrade in anti-globalization pol-
itics, while Jaffee (2012) is exploring the intra-movement tensions within Fairtrade, whereas 
Wilson (2010) investigates why Fairtrade farmers in Nicaragua are falling in debt. Further-
more, Huybrechts (2017) focuses on the reasons for social enterprises to collaborate with 
mainstream businesses in the Fairtrade sector.   
 
Methodology 
While the nature of the impact on the Fairtrade farmers surveyed varies widely, authors in 
this cluster characterize factors as usually difficult to measure based on quantitative inference. 
Thus qualitative data collection such as interviews (72 out of 89) is the most commonly used 
method, and in many cases observations (n=26) and ethnographic fieldwork methods (n=17) 
are used to collect detailed contextual information. Reynolds (2013) is assessing how faith 
identity of actors is influencing their involvement in Fairtrade through participant observation 
and interviews. Loconto (2015), apart from conducting observations, uses focus groups to ac-
quire more in-depth knowledge of the observed actors.  
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Cluster 3: Consumer attitudes and willingness to pay 

Addressed Problem 
This cluster deals predominantly with consumers in alternative trade arrangements. It inves-
tigates their buying behavior or their respective willingness to pay for ethically labeled and 
traded products (Han and Stoel, 2016). This body of literature is mainly based on social psy-
chological studies, followed by econometric and sociological approaches (Andorfer and Liebe, 
2012). In order to investigate consumer’s values, attitudes and consumption behavior in the 
context of ethical consumption goods this cluster mainly uses frameworks like theory of 
planned behavior (TPB) and Theory of Basic Human Values (Schwartz values). The key objec-
tive of the publications in this cluster is to find relationships, influencing factors and determi-
nants between the consumer demographics (e.g. gender, age, and income), their values, atti-
tudes and their willingness to pay. Fewer studies investigate in the actual purchasing behavior. 
In general, the data collection serves mostly to obtain self-assessment of consumers with re-
gard to their past buying behavior, consumption preferences and values (n=76). In compari-
son, experiments in which real behavior is studied, are less frequent (n=30). While self-assess-
ments are a very important methodology to assess the self-reflection of consumers, they need 
to be accompanied by “in vivo” experiments (Caniglia et al., 2017). Our results show that 17% 
of the literature use real world studies to investigate into the actual buying behavior of con-
sumers. This includes the consideration of product characteristics such as taste, information, 
labelling etc. and other factors like economic situation. De Ferran and Grunert (2007) study 
the motives and values underlying the respective purchase decision. Lotz et al. (2013) analyze 
the influence of Fairtrade foods and beverages on the reported taste experience of consumers 
with a view to product properties.  
 
Methodology 
In order to investigate these relationships, surveys, questionnaires, panels and interviews are 
used (n=97). The data collected is mainly used for hypothesis testing to determine modelling 
purposes, so that e.g. structural equation modelling, conjoint analysis, conditional logic mod-
els and confirmatory factor analysis are applied. Consequently, this cluster deals with ques-
tions of willingness to pay and buying behavior through quantitative methods. For example, 
Cranfield et al. (2010) investigate the impact of socioeconomic and demographic factors on 
the acceptance of Fairtrade coffee through choice experiments. Besides, Morrell and Jaya-
wardhena (2010) examine the influence of age and gender on ethical purchase decisions and 
social advocacy through a quantitative survey. 
 
5. Discussion 
Global trade arrangements are a prominent cause of increased interconnectivity of social and 
ecological systems worldwide. This interconnectivity poses a challenge for researchers to give 
adequate policy recommendations based on available studies. No fixed spatial level suits ap-
propriately for the governance of social-ecological systems, since either local officials or dis-
tant managers lack awareness of linkages to larger systems or local ecosystems that are not 
physically present (Brondizio et al., 2009) 
  
Alternative trade arrangements have the potential to contribute to strengthening this multi-
perspective. Raynolds (2002) argues that these trade relations shorten the social distances 
between consumers and producers and create ecological as well as social benefits for the pro-
ducers. An increasing number of case studies show that alternative trade agreements are get-
ting more consumer attention, reflected particularly in their willingness to pay (Andorfer and 
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Liebe 2012). Additionally, the perspectives of producers are increasingly investigated within 
the scientific literature. Kolk (2013) reports on the complex interdependencies between cer-
tified markets and the empowerment of coffee producers. Blackman and Rivera (2011) are 
criticizing the methodological approaches authors in the field use to find out about the impact 
certification can have on the well-being of producers.  
 
However, on the consumer side, publications, which investigate the interrelations between 
attitudes and behavior, are still rare. One approach to investigate into this topic is to use a 
combination of self-reported information and in vivo behavior. Koppel and Schulze (2013) an-
alyze the determinants of consumers’ willingness to pay for ethically traded products through 
observation of the customers’ behavior in a natural field experiment as well as the considera-
tion of their self-reported information via standardized questionnaires. Another fruitful ap-
proach is to critically reflect and evaluate the explanatory potential of competing theories (e.g. 
econometric, psychological and sociological) when trying to analyze the gap between atti-
tudes and behavior. Liebe et al. (2011) criticize that research that focuses on willingness to 
pay is mainly based on economic models but must be complemented by psychological and 
sociological theories. 
 
On the producer side, especially case studies from Central America highlight the potential al-
ternative trade relations can have on the producer’s well-being. While the diversity of focus 
areas and methods used in the second cluster (see Fig. 4b) assessing contextual producer prac-
tices facilitates theory building and captures the complexity of global trade relations, most 
studies are individual case studies without comparative counterfactual groups. Therefore, the 
results are context-dependent and mostly exploratory. In addition, some publications in this 
cluster are not explicitly mentioning methods of data gathering, which makes it harder to dif-
ferentiate between empirical results and conceptual thoughts. Meanwhile, the first cluster 
deals with the goal to find generalizable results. Some authors are criticizing the methodolog-
ical setup of impact assessments and say that many case studies have systematic biases. Ru-
ben and Fort (2012) for example are indicating that impact assessments have a strong selec-
tion bias. Additionally, Blackman and Rivera (2011) show that many publications are lacking a 
reliable counterfactual in order to eliminate other describing variables apart from certificates.  
The distinction of three different research strands suggests that research on this topic is highly 
heterogeneous which inhibits the integrative potential of empirical results. In order to facili-
tate cross-learning, the scientific discourse must be transformed into an interdisciplinary dis-
course, both in terms of methodology and content. Thus, the combination of different meth-
ods prevailing in different clusters and contextual aspects could lead to new insights to under-
stand the complexity of global value chains. In order to support this shift we advocate three 
aspects future research on alternative trade arrangements needs to consider: first, going be-
yond certificates; second, social and ecological factors; third, science and practitioners. 
 
Going beyond certificates 
As shown in the results, the vast majority of literature focuses its attention on the certified 
market as a form of alternative trade relation. Since its introduction, certifications have cre-
ated a lot of resonance in the scientific field. Unquestionably, certification schemes have con-
tributed to the popularity of alternative trade arrangements with proposed prospects of in-
creased income for producers and transparency for consumers. This review shows that schol-
ars are interested in whether certificates have the potential to create a difference in pro-
ducer’s well-being and consumers' buying behavior. The indicated results show however that 
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the presence or absence of certificates has mixed outcomes. On the consumer side, different 
empirical studies show that certificates have a positive perception by potential customers 
(Murphy and Jenner-Leuthart, 2011; Lazzarini et al., 2017). It is however questionable if this 
positive perception results in a change of consumption patterns. As Andorfer and Liebe (2012) 
point out, empirical testing is often lacking social psychological and sociological perspectives 
that go beyond narrow economic explanations. An increasing body of literature in the field of 
sustainability science laid focus on the disconnection between knowledge/values and the re-
spective behavior (e.g. self-assessment and actual buying behavior). Yet, this review shows 
that many publications still explore consumption behavior based on self-assessment or in vivo 
studies of potential consumers. This becomes problematic as these kinds of studies can only 
investigate the question of attitudes and not into the shift of changing consumption patterns. 
From a sustainability perspective, it must therefore be questioned if certification schemes 
alone have the potential to transform consumption patterns and issues of global justice.  
 
On the producer side, methodological as well as theoretical limitations hamper knowledge 
integration (Blackman and Rivera, 2011). This review shows that on the one hand, missing 
counterfactuals leave a blind spot for other factors than certification on the issue of impact 
assessments. On the other hand, single case studies can only deliver explorative results that 
need further testing to conclude about other important factors for impact assessment (Kolk, 
2013). Additionally, many contextual aspects make it hard to test for the impact of certifica-
tion. Arnould et al. (2009) for example argue that even though coffee producers are part of 
Fairtrade certification schemes, they do not sell their complete harvest within this market. 
Additionally, other case studies show that many producers use crop diversification in order to 
cope with fluctuating prices of single crops, like coffee (Makita; 2016). Rueda and Lambin 
(2012) explain that many smallholders are not adequately addressed by the certified market 
since they face different barriers when trying to enter this market segment. These aspects are 
just examples to demonstrate the particularities that make it hard to test for the impact of 
certification.  
 
Social and Ecological Factors 
We show that the literature of alternative trade arrangements has a strong focus on topics of 
social well-being. We reveal that the majority of literature is mostly focusing on topics of ed-
ucation, equality and income of producers according to the indicators of the doughnut econ-
omy by Raworth (2012). While these issues are undoubtedly of great importance, publications 
that neglect human-environmental interactions potentially jeopardize trajectories to sustain-
able development (Mastrángelo et al.; 2019). Crises in local and global populations are often-
times connected or exacerbated through to crises in ecosystems. Mace (2014) elaborates 
about different paradigms in the area of social-ecological systems and explains that for dec-
ades society has been conceptualized apart from nature. Future research however needs to 
put emphasis on the interactions between societies and nature in order to develop sustainable 
social-ecological systems. Biodiversity improvements are consistent with maximizing ecosys-
tem services for people, however, as the growth of human population needs the conversion 
of ecosystems through the construction of canals, agriculture or the drainage of wetlands 
which results in a loss in biodiversity (Mace, 2014). 
 
Scientific studies that solely focus on issues of social well-being are prone to the risk to give 
biased policy recommendations. From a social well-being perspective, land use intensification 
seems like a viable option to tackle the problem of poverty amongst smallholders in the global 
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south. Through the increase of crop yield, farmers can sell more harvest and therefore in-
crease their income. However, case studies from the field of sustainability science show that 
the increase in land use intensification has a negative impact on the provisioning functions of 
ecosystems. Flynn et al (2008) argue that intensifying land use reduces functional diversity 
beyond species diversity and thus endangers the functioning of the ecosystem. Coscieme et 
al. (2019) highlight that an increase in efficiency leads to an environmental rebound effect 
(“Jevons Paradox”). Renton (2009) and Raworth (2012) claim environmental stress has a 
strong influence on social well-being. In the case of coffee Moguel and Toledo (1999) show 
that the way plantations are managed has a significant effect on animal diversity. Additionally, 
Mach et al. (2019) argue that climatic factors play an ever-increasing role as an aspect of 
armed conflicts in the future. Therefore, scientific studies need to account for these interde-
pendencies.  
 
Science and Practitioners 
The complex characteristics and interconnections of social-ecological systems in global set-
tings require scientific approaches that go beyond disciplinary lenses and explore participatory 
approaches that consist of meaningful collaborations with stakeholders from outside aca-
demia. While analytical descriptive studies are very important for advancing the understand-
ing of global value chains, another branch of scientific approaches is needed in order to ad-
dress and intervene in the complex characteristics and interconnections of social-ecological 
systems in global settings. New modes of research have been proposed to tackle the complex-
ities by generating outcomes that claim to be meaningful to researchers as well as practition-
ers (Lang et al., 2012). These approaches – often referred to as transformational, mode-two 
or post-normal science – aim to develop real-world changes in close collaboration with af-
fected stakeholders involving real-world experimentation and iterative learning (Wiek and 
Lang, 2016). The collaboration and co-creation of knowledge with perspectives from outside 
academia is a crucial intervention point for addressing the complexities and uncertain futures 
of sustainability research (Schoon and Cox, 2018). Transdisciplinary and participatory research 
has been proposed as fitting approaches to better identify social needs and desired outcomes 
that consequently include stakeholders from outside academia (Simon and Schiemer, 2015). 
However, this review shows that participation with actors from outside academia is very 
scarce (only 3% of the empirical studies explicitly focus on participatory approaches). Nor-
ström et al (2020) argue that these approaches do not only generate context-specific 
knowledge but also support capacity building, generate networks and enhance the implemen-
tation of knowledge. Including these approaches within the research on alternative trade ar-
rangements could bear potential intervention points to transform global value chains towards 
sustainability. From a sustainability science perspective, future research needs to put more 
focus on research with stakeholders to complement existing research. Factors like information 
asymmetries, stable market links and perceived mutual understanding as well as the effect of 
poverty on social well-being and ecosystem conservation can play a major role in affecting the 
positive outcome of alternative trade arrangements. 
 
We acknowledge that these approaches are not a panacea for complex issues and that there 
is not a “one-size-fits-all”-model for participation. On the contrary, it remains unclear if col-
laborative governance leads to improved environmental and social outcomes (Koontz and 
Thomas, 2006). Bodin (2016, 2017) shows that participation sometimes delivers unintended 
or symbolic outcomes. He argues that there is no “blueprint” for the ideal-typical participatory 
research process and that analytical-descriptive modes of research should be aligned with 
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participatory processes that are empirically informed. However, frameworks have been ad-
vanced to enhance the quality of participatory research and to deliver practical guidance on 
meaningful execution and evaluation (Lang et al., 2012; Norström et al. 2020). 
 
6. Conclusion 
Globalization and global trade arrangements in particular have a strong influence on sustain-
ability issues. This paper shows that the teleconnection, where consumption of food products 
in one place can have strong sustainability implications on another distant place. Addressing 
this topic creates a potential pathway for shifting humanity on more sustainable trajectories. 
However, our paper also shows that sustainability issues concerned with global trade arrange-
ments are characterized by inherent complexity. This so-called “wickedness” inhibits straight-
forward governance solutions and requires a deeper investigation and bares the potential for 
unintended outcomes. One increasingly prominent way to deal with the issue of trade ar-
rangements in the global food market is to create alternative ways of trade relations. This 
systematic review shows that the topic of alternative trade arrangements is getting more and 
more prominent within the last 20 years, with an increasing amount of empirical, as well as 
conceptual publications concerning this topic. However, due to the inherent complexity, sci-
entific investigations are substantially fragmented. With this review, we provide a more com-
prehensive overview of the scientific literature in order to emphasize the research gaps as well 
as the potential fields of collaboration. This review provides an extensive overview of the lit-
erature and highlights the following points:   
 

(1) The scientific literature is either focusing on the producer or on the consumer. While 
these are important perspectives, we think that the interconnections through actors 
within the global value chains need more emphasis in future research.  

(2) We show that the literature is predominantly dealing with trade regulations in the 
form of certification schemes. While we acknowledge that certifications are an im-
portant means to change the governance of global value chains, we show that there, 
is no conclusion if certification schemes create a positive impact on the producer level 
or change consumption behavior.  

(3) Most of the research can be characterized by an analytical-descriptive mode of re-
search. Participatory approaches that include stakeholders from outside academia are 
rare.   

(4) We provide a quantitative word-based analysis to underscore the different epistemic 
perspectives and show that the literature can be divided into three substantially dif-
ferent strands of literature. Points of investigation are either consumers and their buy-
ing behavior (Cluster 3) or impacts of certification schemes on producers’ well-being 
(Cluster 1 and 2) (See Fig. 4b). To support cross-learning between the characterized 
clusters we provide three aspects that scholars should consider when dealing with the 
topic of alternative trade arrangements.  

(5) Future investigations should go beyond certificates in order to shift the focus to un-
derlying patterns, like information asymmetries, smallholder cooperation and empow-
erment, or factors that increase ethical consumption behavior. 

(6) Future research needs to address the interconnections of social and ecological factors, 
where land-use intensification can lead to undesired ecological outcomes or land pro-
tection can disempower the resource users.  
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(7) The “wickedness” of the sustainability issues connected to global trade arrangements 
requires new forms of collaboration between scientists and practitioners. This co-cre-
ation of knowledge with the explicit involvement of stakeholders outside academia has 
been proposed as fitting approach to better identify different perspectives and en-
hance social robustness of the created outcomes. We think that these aspects are only 
a starting point, but are crucial for a true interdisciplinary discourse.   
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4.2 Adapting to change: An empirical case study of the social-ecological challenges and 
adaptive management practices of smallholder coffee-farmers in Uganda 
Julius Rathgens, Neha Chauhan, Henrik von Wehrden 
 
Abstract 
Fairtrade certifications and other means of ethical trading try to change the exploitative struc-
tures of global trade by creating regulations that improve the livelihoods of smallholder farm-
ers in the global south while maintaining the capacity of the ecosystems they rely on. How-
ever, the complexity of global trade arrangements often limits the success of such regulation 
efforts. Climate change is an additional factor that heavily affects smallholder farmers, but 
current certification programs struggle to respond to them. To generate relevant, context-
sensitive policies and standards, there is a need for a better understanding of the actual envi-
ronmental and social conditions affecting local farmers. This paper uses a participatory, social-
ecological network approach, providing a deeper understanding of the challenges farmers are 
facing, as well as their management strategies. Drawing from 20 focus group discussions with 
respectively 20-30 smallholder 12. coffee farmers in two districts of Uganda, this paper exam-
ines the social and environmental stressors and their interrelationships affecting the liveli-
hoods farmers as well as their current management practices. Our results suggest that pests 
and diseases (e.g., stem borer and leaf rust), as well as abiotic stressors (e.g. precipitation and 
temperature changes), are currently already heavily affecting the management practices of 
smallholder farmers. Furthermore, reliable trade relationships, as well as infrastructural vul-
nerabilities, are prominent socio-economic stressors. Our findings suggest that a combination 
of farm-level management practices (e.g., intercropping and contour construction), as well as 
plant-based management practices (e.g., nature-based repellents) are useful practices to en-
hance the robustness of the respective farms. Additionally, the formation of democratic co-
operatives and governmental support enhances information flow to enhance adaptive man-
agement strategies. We then provide projections how climate change as a catalyst for ecolog-
ical stressors will affect the farmers in the future. our Ecological stress in all its nuances will 
most likely increase substantially in the near future. We therefore highlight the need to keep 
in mind the interconnections of social and ecological factors, as a shift in one domain can have 
strong implications on the other. 
 
1. Introduction 
Global trade arrangements have contributed to an emergence of complex value chains that 
connect geographically distant regions through global markets (Liu et al. 2013, Gereffi et al. 
2005). These trade arrangements enable producers from Uganda to sell their products to dis-
tant regions via global markets. Thus, they have the potential to increase prosperity in pro-
ducing regions by satisfying demand in consuming regions. However, these trade arrange-
ments have been framed as being highly exploitative towards producers and ecosystems in 
countries of product origin and perpetuate global inequality (Dorninger et al. 2021). In partic-
ular, issues of justice, information asymmetries as well as ecosystem degradation are related 
to global trade arrangements (Blackman and Rivera 2011).  
Soft commodities, like coffee, tea, and tropical fruits can only be produced in constrained re-
gions and thus are only available worldwide through global markets. Consequently, global de-
mand increasingly influences national markets. These demands with social, as well as ecolog-
ical impacts in the respective regions. The international coffee price has a direct effect on the 
livelihood on rural households of coffee farmers worldwide (Bussolo 2007). Additionally, 
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global trade has a strong impact on resource use in producing regions with detrimental effects 
on local ecosystems and economies (Dorninger et al. 2021). Apart from global production and 
consumption, climate change is one of the main drivers for ecological changes, which more 
often than not increase pressure on ecosystems where coffee is grown. Since most coffee 
producers are smallholder farmers their social well-being strongly depends on their farming 
practices (Rice, 2018). Changes in the socio-economic system through the change of global 
prices or political conflicts can thus effect on the livelihoods of the coffee smallholders. Addi-
tionally, changes in the ecosystem due to climate change plays an ever-increasing role. 
 
Bringing global value chains and the associated actors towards more sustainable trajectories 
remains a “Wicked problem” (Rittel and Webber 1973). The involvement of different actors 
from different countries and the interdependent factors between socio-economic and ecolog-
ical domains make straightforward private or public regulations difficult. Moreover, climate 
change will most likely radically transform landscapes in producing regions and the livelihoods 
of the depending actors. Understanding the perceptions and challenges of the producing ac-
tors in global value chains is thus becoming even more relevant. In the case of coffee, climate 
change, as well as socio-economic variability have been proposed to create negative effects 
for the producers (Bacon et al. 2017). Since these producers are usually smallholder farmers 
with less than two hectares of arable land, the vulnerability of these actors to socio-economic 
as well as climatic volatilities is very high (Ricciardi et al. 2021).  
 
While there is an increasing number of publications dealing with social issues in producing 
countries, there is a lack of participatory approaches that explicitly include the perspectives 
of the producers in global value chains (Rathgens et al. 2020). Participatory approaches are 
not a panacea to complex sustainability issues but they may produce knowledge that helps to 
approximate solutions for wicked problems. These approaches on the one hand support re-
searchers to gain validated data through mutual reflection processes with affected stakehold-
ers. Additionally, it clarifies the purpose of the researcher to the stakeholders allowing these 
stakeholders to steer the processes into meaningful areas. As Miller (2013) states, these re-
search processes should function as a boundary zone, where science and society can engage 
in a dialectical process to create knowledge that is meaningful for scientists as well as practi-
tioners.  
 
In this article we, therefore, investigate the ecological challenges, coffee producers are facing, 
the role of climate change, as well as their management practices and social structures, to 
better understand how they are coping with these challenges. We lay a special focus on the 
adaptive management practices of the smallholder farmers, as well as their formal and infor-
mal organization. Thus, this paper sheds light on the interconnections of social and ecological 
systems through a participatory network approach. We first lay out the theoretical back-
ground drawing from the nested scale framework as proposed by Colding and Barthel (2019). 
In the case description, we explain why Uganda is a good opportunity to study the intercon-
nections of social and ecological factors. We, therefore, layout our study context and design 
where we explain why we based our research on participatory focus group discussions to-
gether with smallholder coffee communities, using the “NET-MAP”-method of Schiffer and 
Hauck (2010) and combining it with the social-ecological networks proposed by Bodin et al. 
(2016, 2017). In the results section we give the reader an overview of the faced social and 
ecological challenges. In the discussion, we try to assess how climate change might affect the 
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farmers shortly. With the combination of these two approaches, we want to get a better un-
derstanding of the ecological challenges smallholders are facing and their organizational ca-
pacities to cope with these challenges. It will also give insights into their risk perception and 
management strategies. The results play into a broader aim of generating a framework to 
bridge the gap between scientific and local knowledge production.  
 
2. Theoretical Background 
Social and Environmental issues have been proposed as being closely interconnected in scale 
and domain. Macroscopic properties are the result of the collective action of agglomerative 
clusters of individual actors (Levin et al. 2012). Additionally, changes in structural patterns, 
like supply chain laws or strong price fluctuations and variation in precipitation and tempera-
ture (climatic factors) will have a direct impact on the farming practices and livelihoods of the 
producing actors.  
 

 
Fig. 2: Framework for nested scales of the ecological and social system, based on Colding and Barthel (2019) 

 
At farm-level the ecosystem is strongly affected through management practices. Similarly, the 
well-being of the producers directly depends on soil fertility, pollination and harvesting vola-
tilities. Besides, external ecological factors, like precipitation, temperature and other climatic 
factors, and external social factors like governmental influence, infrastructure and the organ-
ization of the cooperative with the respective communities, also play an important role in the 
well-being of the social ecological farming system (See Fig. 1). Knowledge about management 
practices and ecological problems is usually provided through formal workshops within coop-
eratives. Additionally, informal social networks (e.g., supportive neighborhoods, communities 
and social interactions with other actors) have been hypothesized to play an important role 
as they present a low barrier and create meaningful exchange (Bodin and Crona 2007).  
These interdependencies make social ecological systems very hard to analyze, let alone plan 
interventions (Berkes and Folke 2002). Undoubtedly smallholder farmers will need to adapt 
to climate change in the future, but creating accurate models of these complex, adaptive sys-
tems that present simple and reductionist determining factors is hard, if not impossible. But 
incorporating the multifaceted magnitude of the factors that influence the ecosystem well-
being of the producing regions and the livelihood of the producers relying on them requires 
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interdisciplinary approaches that incorporate the local knowledge of affected actors (Levin et 
al. 2012, Worm et al. 2006). 
 
Farmers have a direct dependency on climatic factors and their associated changes. Their live-
lihood and wellbeing are directly impacted by climate change. This dependency has led farm-
ers to have long term perspectives about climate change and allied risks. Perception is the 
process through which humans apprehend changes and risks of the environment and gener-
ate strategies in response (Schlüter et al. 2017). It spans from the cognitive ability, along with 
available knowledge about impacts, the perceived behavioral choices and hence the ultimate 
selection of adaptation and mitigation strategies. Literature focused on climate change per-
ception emphasizes that farmer’s demography, assets, farm characteristics and institutional 
support, play a significant role in arbitrating the perception of climate risks. This explains the 
need for emphasis required on studying and understanding farmer’s perceptions, as the indi-
vidual’s perceived notion of risk forms the basis of valuation of climate risk (Li et al. 2017). 
Although, climate risk perception is the fundamental basis behind climate change adaptation 
and mitigation strategies, these perceptions are altered by underlying socio-economic, eco-
logical factors, and farm characters. There exists a direct relationship between farmer’s per-
ception and farming experience, education and type of irrigation sources (Simelton et al. 2013, 
Deressa 2007). These findings assert the existence of heterogeneous perceptions of farmers 
to climate risk, majorly due to differential resource endowment. These perceptions are the 
baseline for the ability of the coffee producers to create resilient farming systems. In this ar-
ticle we will use the definition of Levin et al. (2012): “Resilience or robustness refers to a sys-
tem’s ability to continue to function when intrinsic and extrinsic disturbances occur.” This re-
silience is used under the notion that the actors within it either try to create a system that 
resists external stressors, or are able to reorganize after the change occurred (Folke et al. 
2010).  
 
A detailed evaluation of the risk perception by heterogeneous farming households is needed 
to comprehend the differentiated concerns of local communities and to generate a knowledge 
base for the effective support needed by diverse farmers in decision making for short-term 
and long-term adaptation strategies against increasing climate risks. There is a growing con-
sensus that farmers have a clear, coherent, and analytical way of perceiving the disparate nat-
ural processes transpiring in their farmlands and changes happening in them (Cerdán et al. 
2012, Anik & Khan 2012, Kangalawe et al. 2011, Soto-Pinto et al. 2007). However, because of 
the wide range of local effects of weather variability, local knowledge is has been contested 
to generate generalizable knowledge beyond a certain level. Despite these limitations, local 
knowledge consists of varied forms of technical, scientific knowledge and social wisdom, es-
pecially relevant to developmental processes. The advancement of local knowledge is re-
quired not only with respect to its extraction but also its documentation. The focus of this 
article is therefore to understand what ecological challenges farmers perceive and what adap-
tive management practices they are using in order to create resilient farming systems. Addi-
tionally, this article lays a focus on the formal and informal organizations farmers recognize to 
create support structures. 
 
3. Methods 
3.1 Case description 
Coffee is a major cash crop in Uganda accounting for about 20–30% of foreign exchange earn-
ings, with a dominance of Robusta Coffee. Arabica Coffee on the other hand is a more sensitive 
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plant, which only grows in specific altitudes and climate conditions. Nevertheless, and also 
due to its comparatively higher market price Arabica Coffee production has increased and is 
now one of Uganda’s biggest export commodities (Ssebunya 2019). Smallholder farmers, 
whose average farm sizes range from 0.5 to 2.5 ha, produce 90% of Uganda’s coffee (Ssebunya 
2019). These smallholders usually live in communities in remote areas and are often discon-
nected from direct reliable trade relations. Arabica coffee has two harvesting seasons in 
Uganda, one around September and one around February. 
 
Being a cash crop coffee is an attractive source of income for many producers in remote loca-
tions. This remoteness oftentimes however, leads to a lack of information regarding market 
prices which may lead to the exploitation of farmers through middlemen. One way to tackle 
this issue for farmers is to organize themselves in cooperatives. These cooperatives usually 
consist of many different communities working together under one organization to split costs 
for bigger investments (e.g., drying tools, pulping machines), share responsibilities, and in-
crease information flow about climatic factors, potential buyers, management practices, and 
governmental funding or restrictions. Even though the organization of individual farmers 
poses much potential it can also add to the predisposed exploitation through middlemen. Be-
sides, every form of organization creates time constraints which creates opportunity costs for 
farmers, making the formation of cooperatives not automatically a strong, democratic pro-
cess, but may instead create additional potential pitfalls, as well as chances of conflicts. The 
livelihoods of these smallholder coffee farmers are already highly vulnerable. Climate change 
increases this vulnerability even further (Jassogne et al. 2013). With droughts becoming longer 
and stronger, unpredictable rainfall patterns, and an increase in pests and diseases, climate 
change is already hitting Uganda (as the changing climate supports growing reproduction). 
These adverse impacts of climate change are likely to increase within the next decades 
(Osbahr 2011).  
 
Climate change affects Arabica coffee production directly and indirectly; directly because the 
climate affects the flowering of coffee and the bean filling, and indirectly due to the appear-
ance or increasing incidence of certain pests and diseases (while others disappear or decrease) 
(Jassogne et al. 2013). Farmers are trying to adapt to these changes through different adaptive 
management practices. These consist of growing shade trees to adapt to increasing droughts 
and the creation of contours against soil erosion. But even without climate change, they al-
ready have a high vulnerability towards yield volatilities, due to insufficient monetary capital. 
Therefore, every adaptation strategy is unlikely to be adopted unless it brings out short-term 
economic stability. (Jassogne et al. 2013) 
 
3.2 Study Context 
This study was carried out in close collaboration with two coffee cooperatives in the eastern 
and western parts of Uganda. Both cooperatives are growing coffee in a garden system, where 
they intercrop Arabica Coffee with Shade Trees (e.g., Banana Trees), food crops (e.g. Matoke, 
Groundnuts), and other cash crops (e.g. cocoa and vanilla). Both of them are relatively newly 
established cooperatives and are organized as a democratic cooperative with organic farming 
practices (e.g., no chemical pesticides and fertilizers). Even though Uganda is known for its 
Robusta coffee the farmers of these cooperatives produce washed Arabica coffee. The process 
of washed Arabica consists of pulping, fermenting, and washing the coffee beans. They then 
dry the beans and peel the parchment. The green beans then are stored in a central storage 
unit of the cooperative and then checked for quality consistency (See Fig. 2).  
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Fig. 3: Schematic Image of the production process of coffee with the main actors connected to the individual steps of the 

coffee production 

The eastern part of the case study was carried out with the cooperative “Mt. Elgon Organic 
Farmers (MEOFA)” which consists of 1800 smallholder farmers. It is in an area clustered 
around Mount Elgon close to the city Mbale. MEOFA is a relatively new cooperative, thus they 
are not yet certified, but work under organic farming practices and are in the application pro-
cess to become Fairtrade certified. The western part was carried out in close collaboration 
with the cooperative “Bakonzo Organic Farmers Cooperative Union (BOCU)”, which consists 
of 3000 farmers that are involved in washed arabica coffee. Out of 3000 farmers, 1975 are 
certified as organic and Fairtrade farmers and 1025 are in the transition to organic certification 
(2nd year). They are clustered around the area of the Rwenzori Mountains approximately to 
the city Kasese.  
 
3.3 Research Design 
Within our study, we conducted 20 Focus Group Discussions of which 12 were done with farm-
ers from MEOFA and 8 with farmers from BOCU. For our interviews, we were using the NET-
MAP Design invented by Schiffer and Hauck (2010). Its basis is a mapping tool that supports 
stakeholders as well as researchers to understand, discuss and evaluate certain contexts. 
Through the creation of influence network maps, stakeholders and participants of the focus 
groups can iterate and clarify their opinions. NET-MAP helps stakeholders define the kinds of 
influence that exist, the actors that are involved in a given network, how and why different 
actors are linked the degree to which different actors have influence. Norström et al. (2020) 
indicate that knowledge co-production with non-academics should gain more importance as 
it gives on the one hand new empirical insights for academic discourses, on the other hand, it 
creates knowledge that is meaningful for affected stakeholders. In the light of this argument, 
we used a participatory network approach that tries to engage with the coffee producers. This 
network approach is based on two theoretical frameworks. On the one hand, it incorporates 
the framework of social ecological networks. Bodin (2016) uses a network approach to analyze 
the interconnections of social actors and ecological systems. Through this framework, it is, 
therefore, possible to put emphasis on the interdependencies of social actors and to be more 
specific with their connections to ecological issues. However, since this approach usually can-
not detect a qualitative reflection through the interviewees, we used a more participatory 
approach for gathering the data. Schiffer and Hauck (2010) use focus group discussions to 
collect data. In this process, interviewees and researchers need to create a mutual under-
standing. Through the use of symbols and visualizations, actors get a better understanding of 
the issue at hand, which gives more validity to the data. In addition, it creates a form of agency, 
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since the researcher is trying to visualize the statements of the actors, which gives space for 
iteration and correction. This aspect not only supports stakeholders who might be illiterate 
but also improves the social robustness, as the participants can ask questions and directly 
change the outcome of the gathered data.  
 
4. Results 
Ecological challenges are already a strong threat to coffee producers in sub-Saharan Africa. As 
most of the producers are smallholder farmers they are especially affected by changes in the 
surrounding ecosystems. Based on the social-ecological networks of the focus group discus-
sions with 20 smallholder communities we created a Sankey Diagram that presents the eco-
logical challenges, as perceived by the farmers and their respective adaptive management 
practices (For a more interactive plot see the supplementary material). All statistics and plots 
have been generated using the software R (R Core Team 2020). 
 
4.1 Ecological Challenges 
Based on the focus group discussions the farmers indicated several stressors through a LIKERT 
Scale from 1-5. Based on this scale we clustered the ecological challenges into three subgroups 
(1) Abiotic Stressors; (2) Pests and Diseases; and (3) Phenological Stressors (See Figure 2). Cer-
tainly, the different ecological challenges affect the individual farm plots differently. There-
fore, we used the median to gain an overall ordination of the most pressing challenges and 
indicated the variance of the respective assessments. Overall, the most pressing challenges 
can be clustered in the subgroup of pests and diseases. A diversity of pests and diseases exists 
that does not only decrease the produce quantity but also has the ability to strongly impact 
the quality of produce and the overall health of coffee plots. The effect of pests and diseases 
on the product varies depending upon the plant and pest species involved. Many pests and 
diseases affect the flower, leaves, stem, and other parts of coffee plants, such as the Stem 
Borer (Median: 5; var. 5-2,75) and Leaf Rust (Median: 4; var. 5-2,75), thus weakening the cof-
fee plant and its produce. This may lead to reduced foliation, decreased nutrient uptake, or 
imbalance. The Berry Borer, as another major pest of major concern (Median: 2; var. 4-0), 
directly affects the quantity and quality of the coffee harvest through attacking the coffee 
berries, as they drill holes into the green berry to lay eggs. This leads to impeded coffee bean 
qualities or even the dying out of the coffee berries with harvest losses. All these have a direct 
or indirect impact on the quantity and quality of beans.  
 
The second subgroup of ecological challenges consists of abiotic stressors. The farmers per-
ceived soil erosion (Median: 4; var. 5-2,75) and droughts (Median: 1,25; var. 5-0) as the major 
threats. Soil erosion is particularly detrimental as it is not only affecting the yield but also the 
overall structure of the farm. It undermines the root structures of the coffee crops draining 
them from nutrition and destabilizing the crop itself. Additionally, it negatively affects the 
farm structure, as the arable land is usually constructed on higher altitudes with slopes. 
Through the erosion process soil gets washed away, leaving the farmers with less arable 
cropland. Droughts have been perceived with a high variance. One reason for the variability 
of the scoring is the different locations of the farm plots, as some of the farmers are on north-
ern-facing slopes with less sun and others are located on different angles with a higher expo-
sition to radiation.  
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Fig. 4: Sankey diagram of the ecological challenges (right) with the respective management practices (middle) executed by 

the farming communities (left). Ecological challenges are subdivided into phenological stressors (purple), pests and diseases 

(orange) and abiotic stressors (pink). Management practices are subdivided into Farm Management (purple) and Crop Man-

agement (blue). The links are based on the social ecological network plots of each farming community. The size of the eco-

logical challenges represent the overall rating of the respective communities (LIKERT Scale: 1-5, NA’s were counted as 0)  
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Even though the third subgroup, the phenological stressors are perceived as being less of a 
threat to the farmers, they are still of importance for a more comprehensive overview of eco-
logical challenges. Premature drying of cherries (Median: 3; var. 5-0), drying out of coffee trees 
(Median: 0; var. 3-0) and few flowers (Median: 0; var. 0-0,5) have been mentioned but scored 
comparably low. This low score is usually the result of the farmers being better adapted to 
these threats. The variation in meteorological trends impacts the phenology of coffee plants 
and often leads to negative impacts on the yield. Excessive use of chemical fertilizers or altered 
soil composition affects the concentration of different micro and macronutrients in coffee 
such as nitrogen, zinc, magnesium, phosphorus, calcium. The changed concentration or exces-
sive accumulation of these nutrients leads to physiological changes, and in turn generating 
phenological stress. Premature drying of cherries, changing of flowering seasons, defoliation, 
untimely falling off of berries, and drying out of trees are some of the impacts of phenological 
stress that farmers have to face and adapt to. 
 
4.2 Management Practices 
The abovementioned challenges force the farmers to adapt their management practices. 
These management practices were clustered into two subgroups: (1) Crop management; and 
(2) Farm management. As the interviewed farmers of this study are either already organic 
certified or in the transition towards organic farming, their crop management practices rely 
on nature-based management practices. Local herbs like aloe vera and hot pepper are fre-
quently used as coping mechanisms against pests and diseases. Most farmers tried to use a 
combination of different nature-based substances (e.g., a combination of manure, chili, ash 
and urine). However, the farmers have also stated that these management techniques are 
oftentimes not sufficient, which is why post hazard coping is frequently used consisting of 
stemming, pruning, stumping and fully removing infested trees in order to hinder pests and 
diseases from spreading.   
 
Farm management is the second means by which smallholders can adopt adaptive manage-
ment practices. These practices consist of the creation of contours, mulching, and intercrop-
ping with other plants like shade trees and elephant grass. Low-cost management strategies, 
such as intercropping plays an important role. Farmers usually intercrop coffee with other 
cash crops (e.g., cocoa and vanilla) and plants for subsistence farming to absorb price and yield 
shocks from coffee farming. Additionally, shade trees reduce the temperature and buffer 
higher temperature conditions and therefore create a microclimate that increases the resili-
ence of the farming plot (Vaast et al. 2006). These practices support the farm to be more re-
silient against abiotic stressors and pests and diseases as well as phenological stressors. How-
ever, the farmers usually connect farm management practices with abiotic stressors like soil 
erosion and drought.  
 
4.3 Social Networks 
Social-Economic challenges are, apart from ecological stressors, the main factors for the vul-
nerability of smallholder farmers. High price volatilities, unreliable trade relations with buyers, 
as well as infrastructural challenges and geographical distances create inherent vulnerabilities 
to smallholder farmers in Uganda. Most of the farmers indicated a lack of infrastructure and 
tools, as well as missing links to reliable trade relations.  
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Fig. 5: Comparison of Network Connectivity based on network-node degree and the subjective assessment through the farm-

ers based on a LIKERT Scale from 1-5 (NA’s were counted as 0) 

 
Smallholder farmers have different sets of support structures, to adapt to these economic 
challenges. These support structures consist of formal and informal organizations. Formal or-
ganizations, through the structures of farmer cooperatives and governmental representatives, 
have the goal to enhance the resilience of smallholder farmers through the creation of reliable 
networks of information flow and financial as well as counseling support. Informal networks 
in this context are support networks that have not primarily been created for the farming 
business but are frequently used for conflict management and counseling. Based on the nom-
ination through the focus group, we analyzed the formal and informal organizations of the 
two cooperatives. Six actors from different fields are central actors based on their connections 
within the network. (1) The agricultural subcounty office representing the formal local gov-
ernment (degree: 20); (2) The respective cooperatives and their formal organization structures 
(degree:19); (3) other Communities and their informal exchange (degree: 14) (4) Local Chair-
man as the political representative for the villages and the informal knowledge broker for 
farming purposes (LCA1) (degree: 13); (5) Field Officer as the formal manager of the coopera-
tives (degree: 11); (6) Group Leader as the representative of the respective focus groups (de-
gree: 8). Even though these actors are central to the informal network, we could identify a 
mismatch between its level of degree and the perceived importance. Even though local gov-
ernment representatives are the most connected actors they are still perceived with a high 
variance (Median: 2 ± 5; 0) as they are not frequently being present and not taking part in 
supporting the farming communities. The respective cooperatives (Median: 5 ± 5;0) and its 
managing field officers (Median: 4,5 ± 5;0) on the contrary, are central and have been per-
ceived as very helpful, as they enforce exchange between farmer communities, manage trade 
relations and coffee bean quality to enhance revenues. Our results also suggest that the infor-
mal exchange with other farming communities (Median: 2 ± 3;0) represents an option for ad-
aptative management on the cooperative level, even though this exchange has been per-
ceived as quite variant depending on the different contexts. 
 
5. Discussion 
Increased global demand for coffee has been motivating coffee farmers to expand the cultivar 
and intensify the production practices (Defries et al. 2010, Jha et al. 2014). The majority of 
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these farmers are smallholder farmers and account for almost 70% of the global production 
(Bacon 2005). Economic liberalization and integration have aggravated the exposure of farm-
ers to market risks as they are now more exposed to volatile prices (Daviron and Ponte 2005, 
Tucker et al. 2010). In addition, increasing temperatures and erratic precipitation patterns 
most likely will reduce the quality and quantity of coffee yields, increase the pest and disease 
susceptibility, bringing out nutritional and phenological changes in berry. These factors will 
result in a strong chance of fitting locations for plantations with detrimental socio-economic 
effects (Bunn et al., 2015, Imbach et al. 2017, Jezeer et al. 2019). The aforementioned stress-
ors have forced the smallholder farmers already to devise various coping management prac-
tices depending on the available resources, assets, and the ecological and social challenge at 
question (Rodriguez et al. 2014).  
 
Ecological challenges such as pests and diseases, and weather extremes are of increasing im-
portance to producers in the global south (Venancio et al. 2020). These conditions, in which 
coffee plants grow, have a dominant impact on the quality and quantity of coffee production, 
incidence of pests, and physiological damages occurring due to them. Surrounding environ-
ment forms an integral part of the epidemiology of the diseases. Therefore, understanding 
the ecological conditions and changes is of great importance to the adaptation and mitigation 
strategies of coffee producers.  
 
The dynamics of pest and disease occurrences such as coffee leaf rust, stem borer, leaf miner, 
and berry borer are widely driven by the prevalent climatic conditions, such as, higher tem-
perature, lower altitudes, and moisture. The impacts may vary from physical degradation of 
quality by producing defective coffee beans, altering the cup size of beans, impaired health of 
coffee plant and decreased produce quantity or even crop failure. They also might vary from 
farm to farm as farmers have different settings and adaptive management practices. However, 
the negative effects are often interdependent and a combination of the sum of factors. Addi-
tionally, our results suggest that some ecological and socio-economic challenges are not con-
text dependent. On the contrary, climatic stressors and pests and disease are a negative force 
that expands the farm level context and presents a challenge for the regional ecosystem.  
Given the changing climatic conditions, it becomes imperative to understand the negative im-
pacts of climatic conditions, pests, and diseases on coffee, its future projections, and adaptive 
management practices. 
 
5.1 Climate Change and how it will affect smallholder farmers in the future 

Climate change is showing an increasing impact on smallholder coffee farmers in growing re-
gions, with increasing temperatures negatively affecting the resistance of coffee plants 
(source), reducing the effectiveness of nature-based repellants, and increasing the mobility of 
major pests and diseases due to niche development (Sharma 2014). These adverse impacts 
are more severe for smallholder coffee farmers, who in many cases rely majorly on coffee 
production for their livelihoods (Kutywayo et al. 2013). Coffee plant resistance, use of bi-
opesticides and natural predators are the most common options for organic smallholder farm-
ers due to local availability and low prices. However, the relative efficacy of many of these 
pest control measures is likely to change as a result of global warming. It is of paramount 
interest to smallholders as well as sustainability scientists, how perceived ecological stressors 
(See Fig. 2) most likely will affect smallholder farmers in the near future. In addition to socio-
economic factors that can negatively impact smallholder coffee farmers, like national policies, 
global price volatility, and unreliable trade relationships,  
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Climatic Factors  
Droughts and weather extremes (heavy rains and hailstorms) have been assessed as some of 
the main abiotic stressors that pose a challenge for the smallholder farmers (See Fig. 2). These 
climatic conditions have a direct effect on coffee plantation plots (Pham et al. 2020). Droughts 
can have a detrimental effect on coffee plantations, not only decreasing yield and quality but 
also being one of the main factors for plant death and forcing the coffee producers to manually 
irrigate their crops (Venancio et al. 2020). Even though an increase in CO2 levels can enhance 
the growth rates of plants, the volatility of precipitation and temperature most likely will de-
crease the plant growth (Coley 1998). Abiotic stressors will most likely increase within the next 
decades, heavily influencing producing regions (Pham et al. 2020) While some increased rain-
fall patterns can have a positive influence on the yield, the soil erosion due to heavy rainfalls 
makes heavy rainfall events detrimental to the smallholder farmers who usually have their 
plots at hangs on higher altitudes. Additionally, precipitation has a strong effect on pest-plant 
interactions. Severe droughts can increase the damage of insects on host species due to a 
decreased plant resilience (Sharma et al. 2014). Higher humidity levels (e.g. after heavy rain-
falls) also showed negative effects, as they positively influenced the detection of plant odors 
through pests, which led to a higher damage outcome.  
 
Pests and Diseases 
Apart from climatic factors, pests and diseases play a major role in the coffee business. Pests 
and diseases like the Stem- and Berry Borer as well as the Coffee Leaf Rust have been assessed 
to have the highest negative impact on smallholder farmers, already causing major threats to 
the coffee plots. The abundance and severity of major coffee pests and diseases are projected 
to heavily increase within the next decades as climatic variables, like temperature and precip-
itations allow a higher mobility (Thomas et al. 2001). Macroecological investigations have 
shown that Coffee Leaf Rust leads to severe damages in South America and also has been the 
major factor for almost 86% of crop failure in central America (Rice 2018). The Stem Borer 
caused a 70% loss of crops in Zimbabwe (Kutywayo et al. 2013). Scientific predictions on the 
coffee berry borer indicate that even a very small increase in temperatures would create a 
substantial effect on serious consequences for the production of coffee (Jaramillo 2011). Ad-
ditionally, due to faster generation turnovers, pests and diseases are more adaptive to ex-
treme weather events (Sharma 2014). Higher temperatures can result in heavier abundance 
of pests and diseases as the temperature boosts the time to reproductive maturity (Kutywayo 
et al. 2013). Additionally, plant resilience decreased through higher temperatures making the 
coffee plants more prone to pest infestation.  
 
Phenological Stressors 
Phenological stressors were perceived differently in the focus groups and were assessed as 
being a lesser threat than abiotic stressors, and pests and diseases. However, premature dry-
ing of berries and drying out of coffee plants poses a threat to coffee smallholders as they 
affect their yield and increase their workload and economic productivity. Climate models show 
that a change of temperatures due to global warming will most likely change the flowering 
times of plants, making them more susceptible to other pests and diseases and harder to sea-
sonally manage for coffee smallholders (Fitter and Fitter 2002, Parmesan and Yohe 2003, Wil-
lis et al. 2008) increasing the adaptive management workload. Especially, droughts and higher 
temperatures are proposed to have a strong interrelation with fruit and flower abortion (Ve-
nancio et al. 2020). 
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Adaptive management under climatic stress 
The increasing ecological challenges coffee farmers are facing force them to invest in their 
adaptive management practices (Rodriguez et al. 2014). The increasing awareness of coffee 
smallholders about the negative effects and high costs of synthetic pesticides and fertilizers 
has led to an increase in the use of natural plant products, biopesticides, fungi, nematodes, 
and other predators (Sharma 2014). Our results suggest that various adaptive management 
practices are already being utilized. These can be differentiated into crop management and 
farm management (See Fig. 2). These practices are of vital importance as they ensure produc-
tivity and sustain the livelihoods of the producers in the future. However, due to increasing 
climate stress, crop production and farm management tasks will increase significantly in the 
near future, directly resulting in higher agricultural costs, lower yields, and thus lower financial 
revenues. 
 
5.2 Social Organization and Resilience 

Regional ecosystem stressors (e.g. spread of pests and diseases) and climatic factors (e.g. 
changes in precipitation and temperatures) require adaptation processes on multiple levels 
The increasing ecological as well as socio-economic challenges force smallholder farmers not 
only to invest in their on-farm management practices but also to form strong alliances and 
rely on other support mechanisms. Our results show that smallholders are already part of for-
mal, as well as informal support structures. However, these support structures are mostly on 
the farm level, through informal exchange with other farmers and communities and through 
the formation of local associations like formal democratic farmer cooperatives. Our results 
suggest that formal and informal institutions, like the farmer cooperatives and the support 
from local political representatives, like the local chairman are perceived as valuable. How-
ever, our results also suggest that there is a lack of support structures on a broader scale (e.g. 
actors from the national government and actors from the global market like coffee traders). 
Long term trade relations, like they are proposed in the constitutions of Fairtrade labeling 
organization are of vital importance to the smallholders but rarely in place. Moreover, institu-
tional structures that try to support smallholder farmers need to take ecological, as well as 
socio-economic stressors into account, as they are closely interrelated. The national states 
actors are a good starting point but not sufficient in order to deal with the dynamic complexity 
of smallholders who are embedded in global value chains (Lenschow et al. 2015). Moreover, 
there is a need for multi-level governance consisting of local actors and global players in order 
to understand the social-ecological challenges and shift global value chains towards more sus-
tainable trajectories. 
 
5.3 The nexus of social and ecological on multiple levels 

In order to understand the interrelations between social and ecological challenges of small-
holders in global value chains, it is imperative to understand the bidirectional nature of pro-
cesses occurring between social and ecological systems (Berkes et al. 1998). A better under-
standing of the complex interactions of components of social and ecological systems is often 
regarded as an imperative benchmark for accomplishing the goal of sustainable development. 
The absence of this consideration given to the complexity of nature of socio-ecological sys-
tems, has often led to a series of problems extending to both social and ecological systems 
such as increased pest infections, land degradation and crumbling institutional capacity (Folke 
et al. 2016, Epstein et al. 2015, Ostrom 2009). 
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While smallholder farmers are already using a variety of adaptive management practices in 
order to cope with social-ecological challenges, their choice of adaptive management and 
their overall resilience is heavily influenced through a variety of social-ecological factors (Ba-
con 2017).  
 
In order to shift global value chains towards sustainable trajectories there is therefore a need 
to act on multiple levels in the socio-economic spectrum. There is a need for a stronger infor-
mal exchange between different coffee farmers, in order to create an information flow about 
challenges and coping mechanisms, as well as best practices in farm level management. There 
is a need for formal institutional support through democratic cooperatives and meaningful 
exchange with local governmental actors. And lastly, there is a need of private governance 
through global coffee traders and their commitment to long term trade relations, as well as 
minimum prices and the willingness to create settings of mutual exchange and understanding.  
 
6. Conclusion 
For the past decades, humans have become the dominant force affecting the functionality, 
structure, resilience and interconnections of all the systems (Crutzen 2002). Global value 
chains are now one of the dominant systems that supply consumption demand and connect 
producers from the global south with consumers from the global north. We have done a case 
study using collaborative network mapping together with coffee smallholders from Uganda to 
find out about social-ecological challenges they are facing, the prevalent management prac-
tices and their interrelations. With a collaborative network approach, we were able to show 
the individual interrelations of different communities between the perceived ecological chal-
lenges and their respective management practices (See Fig. 3).  
 
Farmers perceive the spread of pests and diseases (above all the stem borer, berry borer and 
leaf rust), and climatic factors (e.g., droughts, heavy rainfalls) as major threats to their farming 
practices, whereas phenological stressors such as drying and overgrowing of trees and 
changes in coffee flowering are perceived as less harmful. Farmers responds to these stressors 
by applying crop level and farm level adaptive management practices. Crop management con-
sists of monitoring and coping ecological challenges, such as nature-based repellents, 
whereas, farm management is focused on farm resilience enhancement by making infrastruc-
tural changes such as contours, landscaping, intercropping etc. Formal and informal social net-
works appear as important factors for smallholder farmers by providing them with supporting 
structures. These networks consists of informal exchanges between the communities, as well 
as formal networks with different stakeholders from the cooperatives, government, local com-
munity leaders, and neighbors. Drawing from the scientific literature, a deeper knowledge of 
behavior and expected shift due to changing climate was gathered. These projections play an 
important role in better understanding of the management practices with regard to the up-
coming challenges. 
 
These projections show that individual farm management is not sufficient to deal with the 
already existing and exacerbating challenges the farmers are facing. Enhanced support from 
the informal and formal networks is needed. Global actors have the capability to uplift the 
support provided by the regional and local support groups, but presently, we find the lack of 
interaction of global actors with the smallholder farmers. Based on our understanding we pro-
pose the following four aspects, that need to be taken into consideration to support small-
holder farmers in global value chains and shift these value chains towards more sustainable 
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trajectories, (1) The need to understand ecological challenges in the face of climate change as 
which can translate into detrimental effects for smallholder farmers in global value chains; (2) 
Smallholder farmers need better local and regional support structures, building on mutual ex-
change with stakeholders from multiple levels to face upcoming ecological and socio-eco-
nomic shocks; (3) The social-ecological challenges at local level should be better understood 
in the face of climate change as they are a strong driving force and will have detrimental ef-
fects at global value chains; (4) There is immediate need to combine the broader recognition 
of global teleconnections with knowledge based on a local scale. 
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4.3 Broadening the perspective on the Knowledge-Doing-Gap: Analyzing a German 
consumer survey 
Julius Rathgens, John-Oliver Engler, Henrik von Wehrden 

 
Abstract 
Understanding and changing consumption patterns for sustainability has been a long-lasting 
effort of scholars from different disciplines. However, despite sufficient information and a ris-
ing recognition of sustainability issues, there is often still a gap between mental attitudes and 
actual buying behavior: the Knowledge-Doing-Gap. Here, we investigate this gap through an 
empirical model with a particular focus on the situational constraints consumers are facing 
who intend to act upon pro-sustainable attitudes. Using data from an online-survey among N 
= 475 consumers, we use a structural equation model to model the Knowledge-Doing-Gap. 
Our results suggest that sustainable consumption is a topic of interest across diverse demo-
graphic groups rather than a small elite, and in particular to women. Factors like convenience, 
price and budget restrictions, self-efficacy and social norm form barriers towards sustainable 
consumption that are conceptually and empirically relevant. The discourse on sustainable con-
sumption needs to shift towards an interdisciplinary exchange incorporating the inherent 
complexity of relevant factors without losing the parsimony of existing empirical models.  
 
1. Introduction 
Human demands on Earth‘s natural resources have widely outpaced what can be produced. 
The increasing production and consumption of commodities are among the main drivers why 
humanity is exceeding planetary boundaries (Rockström et al., 2009). While many efforts are 
made to influence the way goods and resources are produced and distributed, 72% of all 
greenhouse gas emissions are related to household consumption (Hertwich and Peters, 2009). 
Household demand is increasingly supplied through global value chains, where commodities 
are consumed in a spatially decoupled place from its place of origin (Liu et al., 2013). These 
global consumption patterns have a strong influence on the producing regions (Lenschow et 
al. 2015) and are considered an important driving force for land use change (Eakin et al. 2014). 
A key challenge is to understand and change consumption patterns towards more sustainable 
trajectories in the context of global supply chains.  
 
Understanding individual consumption patterns, its underlying attitudes and choice prefer-
ences has been a long-lasting goal of social psychology and behavioral economics (Stern, 
2000). Many frameworks exist that try to investigate the relations between attitudes, inten-
tions and behavior. Policy proposals often rely on models of neoclassical economic theory, 
which assume that consumers base their decisions on rational deliberation and principles of 
utility maximization (Ostrom, 2000). As Rathgens et al. (2020) pointed out, the majority of 
case studies that focus on sustainable consumption in the context of global trade arrange-
ments emerge around knowledge, information and attitudes towards consumption behavior. 
While these aspects may help to disentangle attitudes towards sustainable consumption, they 
may help little to understand consumers’ actual buying behavior. In-vivo studies of actual buy-
ing behavior tried to close this gap through behavioral analyses of consumers. However, by 
solely focusing on behavior, studies fail to describe the attitudes that stand behind the buying 
behavior, leaving out an important lever to understand change processes and how these pro-
cesses can be facilitated (Andorfer and Liebe, 2015). This leads to a gap between the actual 
behavior and the underlying factors that might cause this behavior. There is growing evidence 



4. Results 
 

 52 

that even though the awareness of individuals towards sustainability issues is increasing, this 
does not directly translate into changed behavior (Gatersleben, 2002; Jensen, 2002). Our pa-
per aims to investigate links between mental attitudes and actual behavior. Particularly we 
are interested in the perceived barriers that create a misalignment between attitudes and 
behavior.  
 
We explore these barriers using data from a self-developed online questionnaire about glob-
ally traded food items (e.g. coffee, tea, tropical fruits), which represent global supply chains. 
We analyze our data using a structural equation modeling (SEM) approach. SEMs are able to 
test a suite of hypotheses within just one model. In particular, it is possible to compare the 
strengths of different factors in determining actual buying behavior. Thus, here we quantify 
the role of perceived situational constraints, attitudes towards global food products and self-
reported buying behavior. In this article we therefore first give a theoretical overview of the 
issues at hand when doing research on sustainable consumption, showing that there is a blind 
spot in the literature concerning the barriers individuals are facing between attitudes and ac-
tual behavior (Section 2). We then develop an adapted Attitude-Behavior-Model based on our 
review that includes habits and situational constraints to productively address the blind spot 
identified in the literature available (Section 3). We test our model with data from N = 475 
German consumers that were asked to critically reflect on their alignment between attitudes 
and behavior, explicitly naming situational constraints that form a barrier between attitudes 
and behavior (Section 4). We thus investigate the situational constraints that are empirically 
meaningful and give further insights into the gap between attitudes and behavior. Based on 
the results we highlight that external factors need to be investigated to better understand and 
change consumption behavior towards more sustainable trajectories (Section 5).  
 
2. Theoretical Background 
Sustainability challenges, such as increasing greenhouse gas emissions, ecosystem degrada-
tion and the prevalence of global injustices can be linked to consumption patterns (Hertwich 
and Peters, 2009). More and more of the food products found on supermarket shelves is avail-
able because of global markets. As these products are usually part of complex value chains it 
is often unclear for consumers where their product originates from and under what circum-
stances the product of interest has been produced. (Aertsens et al., 2011). To tackle this issue, 
scholars as well as policy makers tried to provide consumers with more information, be it on 
packages, through information campaigns or certificates (de Pelsmacker and Janssens, 2007). 
These actions are usually undertaken under the assumption of behavioral economists that 
people base their behavior – be it consumption or any other individual choice – on rational 
deliberation. Individuals are therefore described as “rational agents” or as Ostrom (2000) 
states “rational egoists”. The baseline assumptions are in particular that (1) the individual self-
centered interest is the key to understand human behavior; (2) the respective behavior is the 
result of a cognitive, “rational” deliberation process; (3) consumer preferences are taken as a 
given without further explanation (Jackson, 2005).  
 
While this assumption has been undoubtedly helpful to generate useful and empirically vali-
dated models to predict transactions in stock markets, it is rather unspecific in situations of 
social dilemmas and does not sufficiently explain sustainable consumption behavior of indi-
viduals (Ostrom, 2000). These models certainly reach their limitations in explaining the gap 
between attitudes and behavior. One prevailing problem for sustainability science is that an 
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increased awareness for sustainability related issues does not directly translate into more sus-
tainable behavior (Gifford, 2011; Terlau and Hirsch, 2015). While many consumers prefer 
products from companies that take ethical responsibility (e.g., with fair trading principles or 
carbon offsetting), the market share of these companies is still marginal. This issue is often 
referred to as “Knowledge-Doing-Gap”, “Value-Behavior-Gap, “Value-Action-Gap” or “Eco-Ac-
tion-Gap” (Blake, 1999; Agyemann and Kollmuss, 2002; Kennedy, 2009). Since early models of 
economics were limited in explaining this gap, social psychologists intended to obtain a more 
nuanced understanding of factors relevant for the individual deliberation processes causing 
consumption. The Theory of Planned Behavior is one of the more prominent frameworks that 
addresses how people plan and execute their consumption behavior (Andorfer and Liebe, 
2013), stating that before any consumer behavior there is a kind of argumentation and plan-
ning that influences the intention to carry out the behavior. The theory focusses on subjective 
norms and the perceived control over the action of individuals (Ajzen, 1985). While this model 
has been helpful to get a better understanding of the antecedents of behavior and has been 
supported through empirical investigations, it still lacks empirical evidence to explain the gap 
between pro-sustainable attitudes and its respective behavior.  
 
Scholars have tried to give insights into why an increasing awareness does not necessarily lead 
to the respective behavior (Gifford, 2011). Conceptual investigations into this topic proposed 
different barriers that may explain the gap between attitudes and behavior. These are usually 
clustered around internal factors (e.g. knowledge, attitudes and self-efficacy) and external 
factors (e.g. socio-cultural and economic disparities) (Kollmuss and Agyemann, 2002; Stern, 
2000; Gifford, 2011).Undoubtedly attitudes, and knowledge have a strong influence on sus-
tainable consumption. Scholars of behavioral economics and social psychology have used 
these factors as predictors for consumption behavior (Jackson, 2005). However, as sustainable 
consumption is a complex phenomenon with different contextual settings, using attitudes and 
knowledge as the only predictors that influence consumption generated poor models (de 
Pelsmacker et al., 2005). Due to the fact that models of Knowledge to Action and Theory of 
Planned Behavior show mixed results in describing sustainable consumption, a growing body 
of literature started suggesting additional internal, as well as external factors to increase the 
predictive quality of the models. Triandis (1977) explicitly tried to incorporate habits, emo-
tions and situational constraints into models of sustainable consumption. Although the ideas 
have not gained as much prominence, they might still be meaningful for gaining deeper in-
sights into sustainable consumption. However, empirical testing of these aspects has been 
quite rare, but investigations of pro-sustainable behavior in settings of car use and land use 
change support the suggestion that habits and situational constraints have a strong relation 
towards behavior (Bamberg and Schmidt, 2003; Okumah et al. 2020).  
 
3. Methods 
3.1 Hypotheses  
Our model is based on Hines (1987) who suggests that attitudes and intentions are an artifact 
of the combination of antecedent factors like values, knowledge and group identity. Inspired 
by the parsimony of the Theory of Planned Behavior proposed by Ajzen and Fishbein (Ajzen, 
1985) and the Theory of Interpersonal Behavior (Triandis, 1977) we incorporated questions of 
Group Identity and subjective norm, self-concept and Values (See Appendix I for the different 
items of). Additionally, we propose that demographic factors play an important role in explain-
ing and predicting sustainable consumption (Yamoah, 2019). We therefore model attitudes as 
a latent construct that draws on the three constructs (1) Knowledge; (2) Values and (3) Group 
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Identity. We then use this latent construct to investigate into different demographic charac-
teristics (Gender, Age, Education, Income) (See Fig. 1).  
 

Table 3: Overview of proposed Hypotheses 

 

3.2 Model 
 

 
Fig. 6:Proposed Flow Model including internal factors (Knowledge, Values, Group ID), demographic factors (Gender, Age, 

Education, Income), situational constraints (Social Norm, Budget/Price, Quality, Self Efficacy, Convenience) and Habits 

Based on the conceptual literature, we incorporate constructs that explicitly function as situ-
ational constraints, impeding sustainable consumption (Social Norm, Budget/Price, Quality, 

Hypothesis Source 

Factors affecting Attitudes 

H1: Cognitive and affective aspects (knowledge) have a positive effect on Attitudes De Pelsmacker et al., 

2007 

H2: Values have a positive effect on Attitudes Leiserowitz et al. 2008 

H3: Group ID has a positive effect on Attitudes Yan and Li, 2009 

H4: Demographics (Gender, Age, Education, Income) have a positive effect on Attitudes Yamoah, 2019 

H5: Women have a stronger Attitude towards sutainable consumption Kollmuss and Agye-

mann, 2002 

H6: Gender, Age and Education are mediated through Income Lam, 1997 

Factors affecting Behavior 

H7: Attitude has a positive effect on behavior Ajzen, 2002 

H8: Habits have a negative effect on behavior Mazar et al., 2020 

H9: Social Norm has a negative effect on behavior Bamberg and Möser, 

2007 

H10: Price/Budget has a negative effect on behavior Hainmueller et al., 2015 

H11: Quality has a negative effect on behavior Gleim and Lawson, 

2013 

H12: PBC has a negative effect on behavior Okumah, 2020 

H13: Convenience has a negative effect on behavior Bernstad, 2014 
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PBC, Convenience) to get insights into the gap between attitudes and behavior. These con-
structs do not represent an exhaustive list, but are rather a starting point to test and compare 
the predictability of certain barriers towards sustainable consumption. Using the elaborated 
constructs, we formulated hypotheses that make the conceptual assumptions explicit (See 
Table 1). We then test these hypotheses in order to analyze the role and interactions of factors 
that influence sustainable consumption. In the following, we will describe the relevance of 
these constructs, highlighting proposals of other literature. 
 
Knowledge 
Knowledge and the communication of knowledge in the form of providing information such 
as brochures, posters and newspaper articles have been suggested to be the most relevant 
factor for inducing pro-sustainable behavior (de Pelsmacker et al., 2007). It is assumed that 
unsustainable behavior simply follows lacking information, or awareness. Thus, the provision 
of information may be used to induce change (Shaw and Shiu, 2003, Pérez and García de los 
Salmones, 2017). To this end, De Pelsmacker and Janssens (2007) show that knowledge about 
Fairtrade practices and products has a direct and indirect influence on buying behavior. How-
ever, the correlation between knowledge as a direct predictor of intention and behavior is 
ambiguously discussed in the literature. Aertsens et al. (2011) argue that lack of knowledge 
about organic food is the main impeding factor that slows down the growth of the organic 
food markets. However, providing information as a sole solution towards sustainable con-
sumption overlooks the descriptive power of other factors. Okumah et al. (2020) show, that 
knowledge and environmental concern among other factors effect pro-sustainable behavior. 
They argue that information needs to be directed towards a specific behavior, so that 
knowledge can be used as a predictor of behavior. Jensen (2002) proposes that the knowledge 
of Fairtrade benefits for producers leads to an increase of consumption of Fairtrade products. 
In this study, we therefore used items that are directed towards globally traded goods and its 
benefits for producers. 
 
Values 
Values and concerns for people and the environment are important factors in the everyday 
life of individuals. Consumers of globally traded goods show affections towards issues in other 
countries (Bucic, Harris, Arli, 2012). Values, as abstract principles that give insight into individ-
ual’s self-concept, have been successfully used as an important factor to understand pro-sus-
tainable behavior, particularly in the absence of knowledge about concrete environmental is-
sues (Agyemann and Kollmuss, 2002, Pelsmacker et al. 2005). Kempton et al. (1995) show in 
groups of strong environmentalists and anti-environmentalists that although knowledge 
about environmental problems is not significantly different, certain behavior differs. In addi-
tion, socially responsible attitudes and attitudes towards human rights show a strong connec-
tion on Fairtrade purchasing intentions (Kim et al., 1999; Hertel et al., 2009). Therefore, schol-
ars have shifted their attention to values as another factor influencing attitudes and behavior. 
The Schwartz-Value-Framework has been used in this case as an attempt to measure individ-
uals underlying norms and “abstract willingness to act”. Schwartz hypothesized that abstract 
values are the basis of concrete situational action and proposed ten different aspects to meas-
ure these abstract values (Schwartz, 1977). Of these ten aspects, some show a direct positive 
relation with environmental behavior, for instance are altruistic concerns a good predictor for 
individual recycling behavior (Hopper and Nielsen, 1991).  
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Group ID 
Issues of group norms and identifying with a peer group are hypothesized to have an influence 
on decisions of individuals (Jackson, 2005). Scholars are concerned with the question if atti-
tudes are influenced by other people and peer groups. Group identity and belonging to a 
group has been shown to have an influence on individual behavior. Water and energy con-
sumption within households (Kurz et al., 2005), being silent in libraries (Aarts and Dijksterhuis, 
2003) and towel use in hotels (Goldstein et al., 2008) have been used as cases to show a direct 
effect of social groups on individual behavior. The strength of these effects is based on cultural 
contexts and individual mindsets. Whereas a very individualistic person in western countries 
might be unaffected by the opinions and mindsets of their peers, a case study of Chinese citi-
zens has shown that consumers tend to be more on the collectivist spectrum making them 
more open to the opinions and mindsets of their peers (Yen, 2017). 
 
Demographics 
The role of demographic variables as predictive factors is an issue that is often overlooked in 
pro-sustainable behavior (Yamoah, 2019). Empirical investigations using the “theory of 
planned behavior”, try to address them indirectly through the factors of subjective norm and 
perceived behavioral control. However, they play an important role in explaining sustainable 
consumption. Particular aspects of demographics have shown to be strongly linked to con-
sumption patterns. Botetzagias et al. (2014) show a link between demographics and energy 
saving while Chowdhury and Ceder (2013) highlight a connection between demographics and 
transportation choices. Kollmuss and Agyemann (2002) argue that gender and years of edu-
cation show a strong link towards pro-sustainable behavior, where women usually show more 
concern and seem to be more willing to change their consumption behaviour. It is assumed 
that the educational or training years have a positive correlation with pro environmental be-
havior. However, whether the level of education directly effects the attitudes remains unclear. 
Hines (1987) concludes that individuals with higher incomes and higher education appeared 
to be more likely to engage in pro- environmental behavior. An increase in age however 
seemed to have a weak but negative effect on pro-sustainable behavior (ebd.). Thus, this pa-
per includes gender, age, level of education and income to gain insights into the explanatory 
value of demographics. It is fair to say that demographic differences are usually strongly re-
lated to income (Lam, 1997). We therefore hypothesize that income can play a mediating role 
between attitudes and other demographic variables. 
 
Social Norm 
Individuals influence and are influenced by their social group (Biel and Thogersen, 2007). This 
process of deliberation between individuals and their surroundings results in guidelines for 
behavior, which is referred to as social norms (Kollmuss and Agyemann, 2002). The individual 
usually is credited for conforming to a desirable behavior and gets disapproval for deviating 
from conformity (Schultz et al., 2008). It is fair to say that these social norms influence the 
buying behavior of individuals. Abrahamse and Steg (2012) provide a meta-analysis to show 
that social influence is effective at encouraging pro-sustainable behavior. Kim et al. (2012) 
show a strong link between social norms and purchase intention of eco-friendly apparel. 
Klöckner and Ohms (2009) conclude that the price difference between organic and conven-
tional milk are less important constraints for consumers living in groups with high ecological 
norms. These social norms can also be a barrier for sustainable consumption as the individual 
might feel obliged to obey to the rules of certain reference groups (Bamberg and Möser, 
2007). 
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Budget/Price 
Products with sustainable claims, like Fairtrade coffee or organic chocolate tend to be more 
expensive than conventional products. Participants of empirical studies suggest that their 
main impeding factor is a limit of budget and/or the higher price of the product. Van Doorn 
and Verhoef (2015) identified price consciousness as a barrier towards the purchase of organic 
products. Increased prices are connected to a decline of coffee sales (Hainmueller et al., 2015) 
and consumers of Belgian chocolate demand Fairtrade products to be cheaper (de Pelsmacker 
et al., 2006). 
 
Quality 
Quality concerns are of high interest to consumers. Especially globally traded products like 
chocolate and coffee are consumed for their taste and some consumer groups tend to pur-
chase products for their quality aspects (Poelmans and Rousseau, 2016). Van Doorn and 
Verhoef (2015) identified quality consciousness as the preference to buy products that have 
specific taste or health aspects. Organic food has been shown to have some positive annota-
tions in the perceptions of consumers (Paul and Rana, 2012). Additionally, Fairtrade chocolate 
has been perceived as tasting better and having less calories in consumer perceptions, even if 
factually untrue (Schuldt et al. 2012). On the other hand, some food products also have some 
bad reputations and are perceived as having a bad visual appearance, smaller size and have a 
shorter minimum shelf life (Lopes Souza Soares et al., 2008). Additionally, consumers stated 
that poor product quality was one of the main barriers to purchase green products more often 
(Gleim et al., 2013). We therefore included the factor perceived quality as a possible barrier 
towards pro-sustainable consumption. 
 
Self-Efficacy 
Perceived Self Efficacy refers to the belief in personal capabilities to execute a certain action. 
This factor is closely linked to a concept called perceived behavioral control (Okumah, 2020). 
In its intended form, it is not concerned with the outcomes of certain actions, but the action 
itself. However, it has been used to describe the change of the perceived ability to perform 
actions under different conditions (Ajzen, 2002). Self-efficacy of individuals to foster sustain-
able development turned out to be a strong predictor of sustainable consumption behavior 
(Hanss and Böhm, 2010). Okumah (2020) show that self-efficacy factors have a strong link to 
recycling, land management and general ecological behavior. Bamberg and Möser (2007) pro-
pose that self-efficacy (or perceived behavioral control) is not mediated through intentions, 
but instead has a direct effect on the respective behavior. We therefore use the notion of self-
efficacy as a barrier to describe the perceived lack of agency to produce a given outcome. 
 
Convenience 
Convenience has been identified as an important factor impeding sustainable consumption 
(Boulstridge and Carrigan, 2000). Especially in the context of everyday consumption, which 
consists of products with low financial involvement that are usually easily available, conven-
ience is argued to be an important factor. Aspects like the distance to the supermarket, prod-
uct availability and access to certain products or facilities forms situational constraints for sus-
tainable consumption (Jackson, 2005). Bernstad et al. (2014) show that contextual factors, like 
poor recycling facilities, have a strong impact on environmental behavior. 
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Habits 
Our everyday consumption patterns are not always the result of internal, rational deliberation 
processes. Indeed, in many circumstances people have certain heuristics and rules of thumbs 
that are not based on a systematic, objective review of all possible options (Jackson, 2005). 
Habits have been proposed as a construct that is independent of internal deliberation pro-
cesses. It is hypothesized to be the result of repeated past behavior, which shifts the future 
activity away from conscious activities towards an automated behavior, like paying bills or 
everyday grocery shopping (Yamoah, 2019). Smith et al. (2007) show in a natural field experi-
ment a strong correlation between past behavior and future intention to buy and also give 
evidence that past behavior is independent of attitudes and intentions. Dean et al. (2012) 
show that past behavior is a good predictor of buying intention in the organic food sector.  
 
3.3 Questionnaire 
We conducted a survey using an online questionnaire of German consumers. The question-
naire was distributed online to a total of N= 575 persons that were living in Germany at the 
time of the conduction of the survey, or that had lived for at least 10 years in Germany in the 
past. Germany lends itself as a prime subject of investigation because it is one of the countries 
with a high consumption of globally traded food items like coffee, tea and cocoa products 
(Carrington et al., 2010) and also because the problem awareness around issues of sustaina-
bility is comparably high in the general population (Young et al., 2010). The questionnaire was 
carried out in German language, from February to May 2020 and consisted of 28 focused ques-
tions which are based on the hypotheses derived from the literature (See Table 1). Each con-
struct is tested through three items which are measured using a LIKERT scale (See Appendix 
1). Additionally, we surveyed the participants about their general buying behavior of globally 
traded food items and their demographics.  
 
Our sample consists of N=575 participants out of which all were included for all statistical 
analyses, that have completely filled out the questionnaire (N=475). We could indicate a slight 
bias towards female participants (61%). However, income, formal education and age distribu-
tions were more diverse. Income and age distributions are quite similar to the German popu-
lation (See Table 1). To check for internal consistency, we calculated Cronbach’s α for the set 
of constructs evaluated in our questionnaire. Initially the construct “Habits” scored at α = 0.22 
indicating unacceptable construct consistency. After checking the correlation matrix of the 
three items of this construct, we manually removed the one item, which did not correlate with 
the others as proposed by Wieland et al. (2017). Following this “scale purification” (ibid: 321), 
the construct attained α = 0.56. Even though Schmitt (1996) argues that a relatively low level 
(α < 0.5) for Cronbach’s alpha can be used if the measure has other desirable properties, Ya-
moah et al (2014) refer to α = ~0.6 as the threshold for a construct to be kept for further 
analysis. According to this criterion, we had to drop the constructs, ‘habits’ and ‘quality’ from 
all subsequent analyses (Table 4). However, due to its meaningful content coverage we kept 
‘knowledge’ as part of our model, since it is conceptually relevant and demanding to opera-
tionalize (Schmitt 1996). All statistical analyses were carried out in R using the “lavaan “-pack-
age (R Core Team, 2020). 
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4. Results 
4.1 Descriptive Statistics 
Of the 475 participants ~31% state that their consumption behavior is mostly in line with their 
values and attitudes (LIKERT-Score: 4-5). ~57% were unsure (LIKERT-Score: 3) and ~11% ex-
pressed that there is a gap between their intention and the respective behavior (LIKERT-Score: 
1-2). 
 
Table 4: Overview table of the descriptive analysis of demographics 

 
n % 

 
n % 

Gender 
 

 
Income 

  
Female 292 61.5 no income 30 6.3 

Male 153 32.2 <500€ 46 9.7 

Other 1 0.2 500-1000 86 18.1 

No answer 29 6.1 1000-1500 61 12.8 

Age 
 

 
1500-2000 51 10.7 

<21 32 6.7 2000-2500 56 11.8 

21-30 190 40 2500-3000 25 5.3 

31-40 112 23.6 3000-3500 25 5.3 

41-50 44 9.3 3500-4000 18 3.8 

51-60 33 6.9 >4000 28 5.9 

>60 22 4.6 No answer 49 10.3 

No answer 42 8.8    

Formal Education 
 

 
Profession 

  

< Bachelor degree 

204 

42.9 

Undergradu-

ate 1 0.2 

>= Bachelor degree 212 44.6 Apprentice 3 0.6 

other 18 3.8 Student 151 31.8 

No answer 41 8.6 Employee 205 43.2 

 

 

 

Self-

employed 41 8.6 

   Unemployed 4 0.8 

   other 29 6.1 

   No answer 41 8.6 
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Our descriptive results suggest that the construct “Values” has the highest subjective score 
(mean= 16,84) in comparison with the other constructs. A Welch’s T-Test suggest that the 
scoring of “Values” does not significantly differ between female and male participants (p-value 
= 0.17). 
 
The highest ranking, perceived barriers are Price/Budget and Convenience (See Fig. 2). These 
two constructs are significantly different from the other constructs (Tukey-Test: p-
value<0.01); our model suggests that there are no significant differences between female and 
male participants (Welch’s t-test: p= 0.08).  
 
4.2 Structural Equation Model 
To get a deeper understanding of the different factors and their interplay we test our model 
using a Structural Equation Modelling approach.  

 
Fig. 7: Path analysis results of the hypothesized model from Fig. 1. Model Fit Indices: χ²(98.001)/df(34) = 2.88, GFI = 0.924, 

CFI = 0.878, RMSEA = 0.068, SRMR = 0.048 (*=p-value<0.05).  

The proposed structural model (Fig. 2) defines Attitude as a latent construct which loads onto 
the construct’s Knowledge, Values and Group Identity. The factors show a significant relation-
ship with attitudes (p-value < 0.01) and a strong path coefficient (r>0.3). The strongest path 
coefficient exists between values and attitudes (r=0.76), suggesting that this construct is of 
high importance to the participants (See Appendix I for the detailed items).  
Attitude is then regressed on demographic factors. The results show that income, age, and 
education had no significant relationship with Attitudes. Gender however had a negative ef-
fect on the attitudes (r=-0.22) meaning that female respondents had a more positive attitude 
towards pro-sustainable consumption than male respondents.  
As income is usually strongly connected to other demographic factors, we used it as a media-
tor for age, gender and education. There was a positive path coefficient (r=0.6) between age 
and income. The older the respondents, the higher the likelihood of generating a higher in-
come. They also suggest that gender shows a significant relation with income, meaning that 
male participants have a higher income than female participants. However, education shows 
no significant relation to income.  
Behavior is measured through the question how people perceive their alignment between 
certain values and their respective behavior. This factor is then regressed on attitudes and the 
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hypothesized barriers. The results suggest a positive path coefficient between Attitudes and 
Behavior (r=0.3). It therefore functions as a mediator between the antecedents of Attitudes 
(Knowledge, Values, Group ID) and its respective behavior. At last, the results suggest a posi-
tive path coefficient between situational constraints and the respective behavior. Conven-
ience however, also shows an effect on behavior, but we cannot rule out that the effect could 
have been zero as well. Overall, the results suggest that barriers have explanatory value to 
affect behavior. In line with other research, Budget/Price shows the highest path coefficient 
(r=0.22). 
 
Table 4: Overview Table of the hypotheses and the empirical results based on the structural equation model 

Hypothesis Coefficient Decision 

Factors affecting attitudes 

H1: Cognitive and affective aspects (Knowledge) have 

a positive effect on Attitudes 

0.6* Accepted 

H2: Values have a positive effect on Attitudes 0.76* Accepted 

H3: Group ID has a positive effect on Attitudes 0.31* Accepted 

H4: Demographics (Age, Education, Income) have a di-

rect effect on Attitude 

Age: 0.08 

Ed.: 0.2* 

Income: 0.1 

Rejected 

Accepted 

Rejected 

H5: Women are more inclined towards sustainable 

consumption 

Gender: -0.22* Accepted 

H6: Gender, Age and Education are mediated through 

Income 

Gender: 0.2* 

Age: 0.6* 

Education: 0.05 

Accepted 

Accepted 

Rejected 

Factors affecting Behavior 

H7: Attitude has a positive effect on Behavior 0.3* Accepted 

H8: Habits have a negative effect on Behavior Poor internal consistency Inconclusive 

H9-H13: Barriers (Social Norm, Budget/Price, Quality, 

Self Efficacy, Convenience) have a negative effect on 

Behavior 

Social Norm: 0.12* 

Budget/Price: -0.22* 

Rejected 

Accepted 

 Quality: poor i. consistency Inconclusive 

 Self Efficacy: -0.19* Accepted 

 Convenience: -0.07 Rejected 

 

Based on our empirical findings we give suggestions about the research hypotheses formu-
lated in Table 1. Our results support the hypothesis that consumers in the German market 
base their purchase intentions on certain attitudes (See Table 4). These attitudes show a 
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strong relation towards the participants’ values, cognitive aspects and their social surround-
ings (H1, H2, H3). Our study suggests that female participants show a stronger attitude to-
wards sustainable consumption (H5). We also show that formal education is positively corre-
lated with attitudes, suggesting that participants with a higher educational status tend to be 
more aware of issues connected to globally traded food and show a stronger attitude towards 
sustainable consumption. However, income and age showed no significant path coefficient, 
suggesting that the phenomenon of sustainable consumption is not only connected to 
younger generations and people with higher income (H4). Participants base their purchase 
intentions on their attitudes toward specific products (H7). Our empirical results show that 
attitudes play an important role in the consumption choices of German consumers. While we 
had to drop habits from our empirical analysis due to poor internal consistency, our results 
suggest that situational constraints have a negative path coefficient towards pro-sustainable 
buying behavior (H9) with Budget/Price and Self Efficacy (PBC) functioning as the strongest 
barriers between the alignment of attitudes and the respective behavior.  
 
5. Discussion 
The results of our analysis suggest that the gap between pro-sustainable mental attitudes and 
actual buying behavior are influenced through a multitude of different factors from internal 
deliberation processes to situational constraints. While it is clear that there exists no holistic 
framework that is still empirically testable, we want to highlight different aspects in order to 
bring the discussion towards a more solution-oriented interdisciplinary exchange. 
 
5.1 Attitude-behavior gap awareness 
One key assumption in the literature is that consumers are aware of the gap between their 
attitudes and behavior (Kennedy et al., 2009). However, we find mixed results in our survey, 
as most of the participants assume that their consumption patterns match their values and 
attitudes. One reason could be that our sample consisted of participants with a higher-than-
average formal education level. This is in line with Kollmuss and Agyemann (2002), who sug-
gest that sustainable awareness increases through years of education and therefore the gap 
between attitudes and behavior gets smaller. However, our results challenge Hines (1987) 
since in our data education show no clear relation towards attitudes (See Fig. 2), questioning 
whether formal education is a good proxy for pro-sustainable consumption. Information 
about sustainably produced products is still incoherent. While some participants are aware of 
the gap between their attitudes and their everyday consumption patterns, many participants 
indicate a strong alignment between their attitudes and their behavior. Our results might in-
dicate a social desirability bias, where participants present themselves in a more socially de-
sirable manner. We could show that the majority of participants show a high scoring based on 
the construct values, yet they might feel obliged to state that they usually align their consump-
tion towards their attitudes. However, these results could also show that there is still a lack of 
coherent information about sustainable products. 
 
5.2 The role of internal factors for pro-sustainable attitudes 
Another key assumption from behavioral economics and social psychology, is that internal 
factors are the causal antecedents of pro-sustainable attitudes (Ajzen, 2002; Jensen, 2002; 
Yamoah et al., 2014), which our results confirm by the factors of internal deliberation (Values, 
Group Identity, Knowledge) that are empirically meaningful to describe attitudes. However, 
the question remains, which factors are meaningful to describe attitudes and how these in-
terplay with the respective behavior. As Jackson (2005) proposes the long-lasting tradition of 
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neoclassical economics, building on rational deliberation, have been ill-fitted to describe the 
complexities of individual buying behavior. Based on our results most of the participants buy 
their products in supermarkets. Since globally traded food items are therefore just part of a 
daily shopping routine of many participants, the internal deliberation processes about sustain-
able consumption do not sufficiently explain consumption behavior. This is in line with the 
argument from Terlau and Hirsch (2015) who suggest that especially everyday consumption 
patterns are low-involvement behaviors, where automatic and sub-conscious decisions are 
taking place without a rational process. Therefore, the findings of this study suggest that the 
models that put a focus on internal factors should ideally be complemented through external 
factors, like group norms, habits and structural aspects. 
 
5.3 The role of demography 
Demographic variables are suggested to be meaningful factors to give insights on sustainable 
consumption. In particular gender plays an important role, where female participants tend to 
have stronger attitudes towards sustainable consumption (Meier and Christen, 2012). Our re-
sults show that the highest-ranking factors, influencing attitudes and forming situational con-
straints showed no differences between female and male participants. However, the results 
from the structural equation model suggests that the combination of the factors constituting 
attitudes is in line with the proclaimed hypothesis that female participants have a stronger 
attitude towards sustainable consumption. This is in line with Kollmuss and Agyemann (2002), 
who finds that women tend to have stronger environmental concerns and a higher willingness 
to act pro-sustainable. 
 
5.4 The role of situational constraints 
Finally, this study tested if it is meaningful to include external factors, like situational con-
straints. Our empirical results support the finding of van Doorn and Verhoef (2015) that situ-
ational constraints give insights into the gap between attitudes and behavior. The highest-
ranking barriers are factors concerning the perceived price of the product and/or budget re-
strictions, as well as factors of self-efficacy. In line with Hainmueller et al. (2015) and de 
Pelsmacker et al. (2006), our results suggest that concerns of price and budgets are meaning-
ful barriers to describe the gap between attitudes and behavior. In addition, our results sup-
port the argument of Bamberg and Möser (2007) that self-efficacy is not a factor that is medi-
ated through attitudes and intentions but instead directly forms a situational barrier. Even 
though, these factors do not sufficiently cover all potential barriers that individuals are facing, 
they provide a first step towards a more integrated framework to understand the different 
factors that play a role in sustainable consumption. 
 
5.5 Moving forward 
There is still no broad consensus about the factors that influence sustainable consumption, 
despite continuous research that is even increasing over the last decades. We suggest that 
this is a problem of parsimony. On the one hand does social-psychological and economic re-
search often build on simplistic but empirically robust models. On the other hand, conceptual 
models are proposed which attempt to include a comprehensive overview of all possible as-
pects. While the former fail to underpin or generate meaningful theoretical considerations for 
understanding sustainable consumption the latter use models which are empirically very de-
manding and certainly not parsimonious. Based on our results we suggest that there needs to 
be a stronger interdisciplinary exchange between these two approaches in order to advance 
our understanding of the causal factors for sustainable consumption and create robust models 
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that are empirically testable. We show that the Theory of Planned Behavior has still concep-
tual meaning to describe sustainable consumption and its causal factors. However, our results 
also suggest that this approach needs to be complimented by external factors, such as situa-
tional constraints. Therefore, the focus of investigation needs to shift from focusing only on 
the individual and his or her internal deliberations towards conceptualizations that include 
external factors and everyday heuristics. While participants show a strong affection towards 
sustainable consumption based on our results, they still face barriers in their everyday life 
decisions. In addition, research has mainly focused on what Stern (2000) calls Private-Sphere 
Environmentalism, i.e. individual, private behavior concerned with buying, using and disposing 
goods and services for private households (e.g. buying organic products, reusing jars and sep-
arating trash). However, this leaves out research on other environmentally significant behav-
ior such as environmental activism, which consists of individuals partaking in demonstrations 
or environmental organizations and non-activist behaviors in the public sphere, which mainly 
consists of active citizenships (e.g. signing petitions, picking up litter, donating), which is con-
cerned with buying, using and disposing goods and services for private households (e.g. buying 
organic products, reusing jars and separating trash, cf. Stern 2000).  
 

 
Fig. 8: Conceptual model of the influencing factors for pro-sustainable behavior. (Terlau and Hirsch, 2015) 

As globally traded commodities usually get produced through complex global value chains, 
information about social and environmental aspects is to date not coherently communicated, 
which is why consumers cannot adjust their consumption behavior based on the provided 
information. A communication flow based on the model of linear progressions that provides 
consumers with coherent communication about sustainable products might be able to at least 
partly overcome this hurdle. Additionally, our model suggests that values, knowledge and 
group identity are meaningful constructs to measure attitudes towards sustainable consump-
tion. It also suggests that attitudes have an empirical relation to behavior and therefore func-
tion as meaningful causal factors explaining behavior. However, we could also show that atti-
tudes alone cannot explain the respective behavior and therefore need to be complemented 
through other aspects. In our empirical investigation situational constraints can function as 
barriers between the alignment of attitudes and its respective behavior. Although we cannot 
say that the barriers evaluated in our empirical study function as an exhaustive list, we were 
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still able to show the meaningfulness of including external barriers into the context of sustain-
able consumption. This has far reaching implications, as it questions the conceptual rationale 
of certain models, as our results suggest that behavior is not the result of just the cognitive 
deliberation process of self-centered individuals. On the contrary sustainable consumption is 
a process that spans from the internal deliberations over the immediate peers that influence 
our decisions up to structural imbalances such as gender, income and education. In order to 
shift the research about sustainable consumption into a more complete, solution-orientated 
direction it is important to create an interdisciplinary discourse. However, due to the different 
disciplines that are involved in this process methodological barriers need to be overcome. A 
first step towards an interdisciplinary discourse has been brought forward by Terlau and 
Hirsch (2015) who try to give a simplistic but comprehensive overview of perspectives on in-
dividual consumption behavior (See Fig. 3). Sustainable consumption does not only include 
barriers on an individual scale. On the contrary, researchers who want to better understand 
sustainable consumption need to put a stronger emphasis on social and situational factors 
that can form barriers towards the alignment between attitudes and its respective behavior. 
 
6. Conclusion 
Sustainable consumption is one of the key drivers to move societies towards more sustainable 
trajectories. It therefore becomes evident that understanding the most important factors be-
hind sustainable consumption remains a tricky science puzzle. In the present study, we were 
able to highlight epistemological gaps stemming from a missing interdisciplinary exchange. 
While sustainable consumption is an inherently complex issue encompassing many aspects, 
we show a mismatch between conceptual ideas and empirical approaches, which is rooted in 
empirical research engaging in parts of the theoretical concepts and conceptual ideas trying 
to grasp every aspect that sustainable consumption revolves around. To address this mis-
match, we propose three aspects that function as a bridge towards more comprehensive and 
empirically meaningful models to understand sustainable consumption. (1) Attitude-Behavior-
Gap awareness. Consumers are usually aware of the gap between their attitudes and the re-
spective behavior. Explicitly including this awareness into future models might help increasing 
the explanatory value. (2) Demographic factors. While our results show some differences 
based on demographic variables, we were able to show that women have a stronger attitude 
towards sustainable consumption. (3) Situational constraints. As shown by other work and 
supported by our empirical results, situational constraints are conceptually relevant and em-
pirically meaningful to include in order to shift the discourse towards an interdisciplinary ex-
change to understand sustainable consumption. With this article we hope to propose some 
conceptually relevant and empirically meaningful puzzle pieces to broaden the perspectives 
on towards more sustainable trajectories. 
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Appendix  
Appendix I: Overview of the factors that influence attitudes and factors that form barriers (bullet points are questions that 

were raised in the questionnaire). The factors are subdivided into three consecutive items which are later analyzed via 

Cronbach’s alpha for internal consistency. The right column shows the scale on which the items were measured. 

 
Construct 

Names 

Items Scale 

Factors that influence intention 

Knowledge 1. Certain product features assure me that producers are paid fairly  

2. My conscious purchase helps to reduce global poverty 

3. Because I pay more for a product, producers get more money 

1-7 

Values 1. Buying fair food helps me to get a good conscience 

2. I see it as my duty to buy Fairtrade products 

3. I am willing to pay more money to work for global justice 

1-7 

Group Iden-

tity 

1. I often have similar views to people who are close to me 

2. People close to me often buy products with similar characteristics (e.g. 

Fairtrade label) 

1-7 
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3. When making purchasing decisions, I let myself be influenced by people 

who are close to me 

Habits 1. I buy almost exclusively Fairtrade products 

2. I buy globally traded food from a retailer I trust 

3. I often buy To-Go products 

1-7 

Factors that form barriers 

Social Norm 1. I was in a social group that normally does not buy my products 

2. I bought a product for a person who normally does not buy my products. 

3. I had the feeling that my normal buying decision was a disruptive factor in 

the situation. 

1-7 

Budget/Price 1. I did not have enough money to buy products that match my values. 

2. The product was too expensive. 

3. I had the choice and decided to buy a cheaper alternative. 

1-7 

Quality 1. In comparison the product did not taste so good 

2. I was worried that the product would not stay fresh for so long 

3. The composition of the product did not meet my expectations (e.g. too 

much sugar, not vegan) 

1-7 

Self Efficacy  1. I had the feeling that my purchase decision makes no difference. 

2. I had the feeling that the global injustice should not be handed over to the 

responsibility of the consumers. 

3. I was frustrated that my values restrict my buying behavior in everyday 

life. 

1-7 

Convenience 1. The place where I do my other shopping does not carry the product 

2. I was in a hurry and had no other option in the situation. 

3. I could not find the product that matches my values and therefore decided 

to buy another one. 

1-7 

Perception of Alignment of Attitudes and Purchasing Behavior 

Behavior My shopping matches my values and attitudes towards globally traded food 1-5 
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5. Synthesis  
Tackling the wickedness of transforming global value chains towards sustainability requires 
the identification of drivers and barriers. Therefore, this dissertation provides answers to the 
overarching research question: 

 
What are the drivers and barriers towards a sustainable transformation of the coffee sec-
tor? 
 

I used three perspectives to provide empirical nuance to the proposed framework of transfor-
mation proposed by Sygna and O’Brien (2013). Within their framework, they put a special 
emphasis on barriers that happen on the nexus between the three spheres of transformation.  
 

 
Fig. 9: Overview of the main results of the three articles focusing on the interplay between the three spheres of transformation 

based on O’Brien and Sygna (2013) 

 
The results of this dissertation suggest that from the scientific perspective most of the re-
search is still focusing on the practical sphere (5.1.1). From the producer perspective, our re-
sults suggest that smallholder coffee farmers are already facing strong ecological challenges 
they are forced to adapt to (practical sphere) and are lacking the social support structures to 
create resilient communities (political sphere) (5.1.2). From the consumer perspective, we 
were able to show that German consumers are having the necessary attitudes towards pro-
sustainable behavior (personal sphere) but are facing situational constraints that form barriers 
in their respective behavior (political sphere) (5.1.3). Based on these results and their implica-
tions for a transformation of the coffee sector I propose to include the notion of a forced 
transformation through the incorporation of a fourth sphere called “planetary force” (5.2).  
Finally, I reflect on the term transformation and give an outlook on how certain methodolog-
ical approaches can facilitate interdisciplinary discourses that can create the needed contex-
tual debates about certain qualities of the notion of transformation (5.3).  
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5.1 Drivers and barriers for a transformation of the coffee sector  
 
The results of the articles in this dissertation reflect on the underlying factors that form driv-
ers and barriers within the three spheres of transformation. In this chapter, I, therefore, give 
a short overview of the main findings of the three perspectives the articles represent and 
elaborate on the empirical nuances they provide for a transformation of the coffee sector 
(See Table).  
 
Table 5: Overview of the different perspectives, represented by the different articles in this dissertation 

 
 1. Scientific perspective 2. Producer perspective 3. Consumer perspective 

Sphere of Trans-
formation 

   
Main findings Scientific literature focuses on 

certification schemes, partici-
patory approaches are rare, 
three clusters could be identi-
fied that focus on certification 
in combination with either 
consumers’ perceptions or 
producer support 

Pests, diseases and abiotic 
stressors heavily influence the 
farming practices, the majority 
of adaptive management prac-
tices are either on the crop or 
farm level, support structures 
are insufficient to create cli-
mate-resilient communities 

Sustainable consumption is a 
concept of interest across di-
verse demographic groups, 
women tend to have stronger 
attitudes towards sustainable 
consumption, situational con-
straints are empirically mean-
ingful in describing the 
Knowledge-Doing-Gap 

Nuance for Trans-
formation 

The literature is biased to-
wards the practical sphere of 
transformation, focuses on 
certification schemes but is 
lacking focus on the political 
and personal sphere 

Forced transformation through 
climate change leads to adap-
tive management practices, 
sufficient support structures to 
create resilient coffee produc-
ing communities is missing 

Reflects on values and atti-
tudes as the potential lever for 
transformation, sheds light on 
situational constraints as barri-
ers towards sustainable behav-
ior 

 
5.1.1 Scientific perspective 
Our results from the systematic literature review suggest that the scientific literature focusing 
on alternative trade arrangements is fragmented with little interdisciplinary exchange. The 
research approaches are predominantly dealing with certification schemes and their effects 
on sustainability issues, focusing on producers or consumers. Our analysis suggests that on 
the producer side research is dominated through econometric investigations that cluster 
around the question if certification schemes have a positive impact on the producers or the 
ecosystems they rely on. On the consumer side, it is concerned with how certificates are per-
ceived and if they induce a higher willingness to pay. However, to this day it is still inconclusive 
if certification processes can be framed as a causal factor to any form of empowerment or the 
maintenance of healthy ecosystems on the producer side. Oftentimes research on certifica-
tion schemes is missing the contextual properties of the producers and fails to recognize the 
interplay between social and ecological domains. Participatory approaches, that try to con-
sequently include the producer perspectives, are rare. On the consumer side, controlled ex-
periments show that consumers are willing to pay more for products with ethical properties 
like Fairtrade or organic labels. However, these experiments do not automatically translate 
into actual changed buying behavior.  
 
Due to these results, it is fair to say that the majority of research is dealing with the practical 
sphere, concerned with technical responses to unfair trade arrangements and biodiversity loss 
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and the measurement of its effectiveness. However, as discussed earlier and suggested by 
O’Brien and Sygna (2013), solely focusing on the practical sphere bares the lowest transfor-
mational potential. In the case of the global coffee market, this becomes evident as an in-
creasing number of scholars are indicating a co-optation of the certified market through in-
cumbent actors. This leads to a shift of the intent of Fairtrade from “raising the bar” of small-
holder farmers to “keeping minimum standards” (Raynolds et al., 2007). 
 
In order to identify levers for a transformation towards sustainability research should, there-
fore, go beyond certification processes and investigate factors that create these unfair trade 
arrangements. O’Brien (2021) reminds that after nearly a decade since the proposition of her 
framework, research is still strongly focusing on technical responses to sustainability issues. 
She calls out interdisciplinary efforts to investigate underlying structures and root causes and 
impeding paradigms. In the case of research on global value chains aspects like information 
asymmetries, organizational structures and social-ecological challenges of farmer coopera-
tives as well as structural and personal factors that influence the behavior of consumers are 
promising ways to investigate the proclaimed root causes and paradigms. In this way, research 
on global value chains needs to shed more light on the interplay of the practical both with the 
political and the personal sphere.  
 
5.1.2 Producer perspective 
In our case study with Ugandan coffee farmers, we show that environmental challenges such 
as pests and diseases, as well as droughts and heavy rains, are perceived as major challenges 
by farmers. They cope with these challenges through the use of adaptive management prac-
tices on the crop and farm level. These management practices usually consist of infrastructural 
adaptation practices (e.g. mulching, intercropping and creation of contours) or crop-level cop-
ing mechanisms (e.g. local herbs as repellents, cropping and stumping of infested plants). Us-
ing formal and informal social networks, smallholder farmers try to connect themselves to 
different actors (e.g. local governmental representatives roasters and importers) and try to 
create reliable social structures for shared meaning-making and resilience. However, our re-
sults show that formalized support structures through local governmental actors or roasters 
and importers are present, but assessed as not being supportive in order to create resilient 
farming communities. Overarching certification schemes, such as Fairtrade, are a helpful 
means towards supporting smallholder farmers but are not sufficient in mitigating and adapt-
ing to the pressing social-ecological challenges farmers are facing. 
 
However, climate change as a strong factor for a forced transformation is already heavily af-
fecting the farming communities and will most likely increase its negative impact in the near 
future. Up to this point, adaptive management practices and resilience building, therefore, 
are predominantly played out in the practical sphere. While the ecological challenges farmers 
from Uganda are facing might be transferable to other contexts, especially the spread and 
severeness of pests and diseases might look substantially different for producers in other 
cases. This puts a stronger emphasis on the factors that influence the resilience of farming 
communities. While our study shows that smallholder farmers mainly rely on the informal 
exchange they need stronger support systems from the political sphere like increased inter-
action with governmental representatives to have a mutual understanding of their socio-eco-
logical challenges. Future research should therefore put a stronger emphasis on the social 
side of the nexus of social-ecological systems focusing on how resilient communities can be 
designed through reliable and long-term trade arrangements. An important focus should be 
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laid on the role of intermediaries in different levels, spanning from managing local coopera-
tives to global trade relations. Borrella et al. (2015) show that these intermediaries play an 
important role to connect farmers with governmental representatives and global traders. Ad-
ditionally, research on and exchange about the differences in the organization, communica-
tion and collaborative meaning-making of actors in cooperatives could be a relevant leverage 
for producer communities to enhance their climate resilience. In addition, participatory ap-
proaches could be a crucial lever to find out about different perceptions as the main factor of 
social support systems. Hochachka (2021) for example uses a photo-voice method to find out 
about shared meaning of different actor groups in the face of climate change to understand 
drivers and barriers of a shared problem-understanding as one of the founding pillars in the 
design of resilient farming communities. In order to create these resilient communities and 
design flourishing global trade arrangements, global actors, like importers, roasters with the 
financial help from end-consumers need to support local smallholder cooperatives through a 
thorough understanding of the challenges and form trustworthy, long-term trade arrange-
ments. 
 
5.1.3 Consumer perspective 
While consumption consists of many different actors and aspects, the end-consumer has been 
framed as a driving force that affects production patterns at spatially distal regions. The results 
of our consumer survey suggest that consumers show increasing pro-sustainable attitudes. 
However, this increase does not automatically translate into changed buying behavior, as 
these products still have a marginal share in national markets. Understanding this Knowledge-
Doing-Gap to bring consumption towards more sustainable trajectories remains one of the 
tricky puzzles that require interdisciplinary exchange. We, therefore, combined factors from 
prominent models of social-psychology, behavioral-economics and sociology. Using these fac-
tors, we were able to show that consumers are aware of the gap between their values and 
their respective behavior.  
 
Moreover, our results suggest that consumers are facing situational constraints as one exter-
nal factor that impedes their behavior from being in line with their attitudes. Our model sug-
gests that demographics (consisting of a difference in values between men and women) and 
different situational factors (e.g. convenience, price, self-efficacy) play an important role in 
explaining the gap between the consumers' attitudes and their respective behavior.  
Our results underline the friction that is happening at the nexus between the personal and 
the political sphere that creates the gap between attitudes and behavior.  
 
While we only investigated into globally traded food items this was helpful in finding out about 
factors that create this friction at the nexus between the personal and political spheres. How-
ever, as the results might differ for other products and cultural backgrounds, more research 
is needed in different cultural contexts and for other commodities. While we base our findings 
on self-reported data, we are aware that this might be prone to a bias of social desirability. 
Future research approaches should therefore also emphasize the combination of self-re-
ported data and actual behavior. Using a combination of these approaches would generate 
insights that can create further nuance about the nexus of attitudes and their respective be-
havior. Bamberg et al. (2007) for example suggest different methodological set-ups that use a 
combination of self-reported data and the respective behavior in order to find out about en-
vironmental consciousness and willingness to act. While I focused in our study on situational 
constraints and its meaningfulness in explaining the gap between attitudes and behavior, I am 



5. Synthesis 
 

 76 

aware that other factors might also play a role in explaining this gap. Terlau and Hirsch (2015) 
for example propose social norms, institutional constraints and demographics as other factors 
that influence the Knowledge-Doing-Gap and that need to be considered in future analyses.  
 
Finally, while we only investigated into the individual role of end-consumers, it is fair to say, 
that not all consumers are only bound to this role. My results are meaningful in explaining the 
gap between attitudes and behavior. However, it is still debatable if these factors have the 
same explanatory value in different settings. Fischer et al. (2021), for example, elaborate on 
the risk of “consumer scapegoatism”, where a narrow focus on changing behaviors is only 
thought of under the lens of individual consumers (Akenji, 2014). The authors propose that 
models need to go beyond the individual household, towards a focus of individuals as active 
members of communities, referring to them as citizens with an intrinsic motivation to trans-
form global value chains apart from their buying behavior (Bamberg et al. 2021). Schulte et al. 
(2021) propose that social-psychology should emphasize the role of the individual as a mem-
ber of social groups with frequent voluntary collaborations with others.  
 
5.2 Four spheres of transformation: The role of planetary force 
The framework of the three spheres of transformation, proposed by Sygna and O’Brien (2013) 
brings forward the discussion on how to deliberately achieve a transformation towards sus-
tainability, as well as where to locate approaches to transformation. This framework can be 
used to highlight that solely focusing on technical responses, management practices or meas-
urable practices (practical sphere) bears the risk of creating unintended side-effects or even 
exacerbating the issues they tried to solve. In addition, solely focusing on the personal sphere 
addresses so-called “deep” leverage points, but might generate outcomes that are too ideal-
istic and abstract to be actionable. The interaction between the different spheres is proposed 
to have the highest potential for a transformation.  
 
Folke et al. (2010) suggest differentiating between deliberative and forced transformations. 
Undoubtedly, the desired fundamental shift of societies towards sustainable trajectories is 
ideally realized deliberatively. It is of utmost importance that the transformation of societies 
does not jeopardize the founding pillars of a free, democratic society (Butzer, 2012). At the 
moment, however, the three spheres of transformation are not accounting for the forced 
transformations that are already happening. Our results from the case study with coffee farm-
ers from Uganda suggest that ecological challenges, in the form of increasing occurrences of 
pests and diseases and temperature and precipitation patterns, are already forcing the pro-
ducers to adapt. O’Brien and Sygna (2013) argue that changes in natural systems are part of 
the political or personal sphere because they can be managed through social systems and 
reflect past paradigms. However, climate change, manifesting into forced transformation, is 
intensifying the need for strong support structures (political sphere). Additionally climate 
change is also one of the driving forces that induces a change in the personal sphere, forcing 
coffee farmers to consider their adaptability and resilience (personal sphere) and a fundamen-
tal change in their management practices (practical sphere).  
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Figure 1: Three spheres of transformation proposed by Brian and Sygna (2013) with an added fourth sphere called the plane-

tary force 

 
As it is the main intention under the forced pressure of climate change to avoid “the collapse 
of large segments of the human population or of globalized contemporary society as a whole 
(Steffen et al., 2011)”, I, therefore, propose a fourth sphere called the “planetary force”. This 
fourth sphere strongly affects deliberative transformations. Although it is not desirable, cli-
mate change, as one of the major driving forces of fundamental ecosystem change, needs to 
consequently be accounted for and creates a temporal urgency to act.  
 
Using the internal logic of the embeddedness of the different spheres I argue that this fourth 
sphere needs to be considered when trying to create intentional shifts towards more sustain-
able trajectories, as it is change that happens in this sphere that forces societies to fundamen-
tally change.  
 
5.3 Methodological approaches for a transformation 
Complex global value chains, as wicked problems, exacerbated through climate change, em-
phasize the need of finding potential levers to induce a deliberate fundamental change of the 
globalized society. In this dissertation, the concept of transformation by O’Brien and Sygna 
(2013) is used to understand the fundamental changes taking place in the different spheres 
and the barriers that arise at the interface between them. The premise of intentional semantic 
shifts in research – in this case by using the word transformation instead of change – can be 
seen as an indicator for a discursive trend, shaping new forms of research and real-world pol-
icies. Even though the term transformation is gaining more and more attention in the scientific 
field the risk becomes evident that the concept of transformation might become a victim of 
“moral minimalism” so that it encourages wide agreement, but apart from theoretical consid-
erations lacks the translational capacity to inform real-world transformations (Walzer, 1994). 
 
While it is undoubtedly helpful to generate fitting frameworks to induce research about de-
liberate transformations, Blythe et al. (2018) remark that the explicit deliberation about “[…] 
what exactly needs to be transformed and why, how, in whose interest […]” remains unclear.  
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If the term transformation should not become another buzzword. It needs conceptual under-
pinning that is empirically testable and open for contextual debate. For transformation to be-
come a “thick” concept, it needs discussions about its “qualification, compromises, complexity 
and disagreement” (Walzer, 1994).  
 
The complex dynamics of social-ecological systems in global settings create problems that 
transcend scientific disciplines. Therefore, I propose that a broad methodological approach 
can be the starting point to better understand these parameters. While many methodological 
approaches are strongly tied to certain disciplines, it becomes evident that singular ap-
proaches can only deliver pieces of the puzzle. Methods often thrive within a disciplinary 
sphere and function as a vehicle for the soundness and rigor of disciplinary research para-
digms. They function as boundary objects that create transparency about the data gathering 
and analysis by using comparable criteria and streamlining the communication of scientific 
results. While there is no doubt about the importance of specific methods in certain disci-
plines, some methods and concepts are more suitable than others to facilitate discourse in 
interdisciplinary settings. Above that, they themselves can function as interdisciplinary bound-
ary objects, and thus create meaningful exchange between different research domains.  
 
In this dissertation, I recognized that many interdisciplinary discourses only bring puzzle pieces 
due to narrow disciplinary lenses and methodologies. Therefore, this dissertation reflects on 
my pursuit to facilitate an interdisciplinary discourse by using different methodological ap-
proaches: (1) systematic literature review that highlights the different strands of research, 
their methodological approaches and blind spots; (2) social-ecological network approaches to 
highlight the interconnections between the human and natural systems where change in one 
domain may have positive spillovers or unintended side-effects in the other; (3) structural 
equation models to incorporate and compare theories from different disciplines side by side 
and make assumptions in one discipline visible to scholars from other disciplines. This disser-
tation, therefore, highlights that certain methodological approaches can be meaningfully used 
to make disciplinary paradigms visible and connect different world views. They, therefore, de-
liver a founding pillar to contribute to a solution-orientated agenda that tries to address the 
wicked problem of transforming the coffee sector and beyond. 
 

6. Conclusion 
The increasing production and consumption of globally traded commodities, like coffee, are 
among the main drivers why societies are exceeding planetary boundaries (Rockström et al., 
2009). Global trade arrangements have contributed to the emergence of complex value 
chains, which connect geographically distant regions through global markets. These value 
chains are associated with exploitative structures towards producers and the ecoystems they 
rely on. However, due to its complex, dynamic nature, global value chains inhibit classical in-
terventions to induce change. Scholars, as well as civil society actors, indicate that incremental 
changes are not sufficient to change the exploitative structures and sustainability issues asso-
ciated with global value chains. Moreover, increasing voices are calling for a fundamental 
transformation towards sustainability of global value chains. Due to this call, theoretical 
frameworks have been created to inform research on transformations, as well as to inform 
real-world interventions. Among others, O’Brien and Sygna (2013) proposed the three spheres 



6. Conclusion 
 

 79 

of transformation (practical sphere, political sphere, personal sphere) as a framework to un-
derstand different intervention points to induce a transformation towards sustainability. How-
ever, real-world changes have to overcome barriers in order to fundamentally transform so-
cieties towards sustainability. Identifying drivers and barriers is one of the necessary steps to 
induce a transformation towards sustainability. Using the proposed framework, I elaborate on 
the interplay of the different spheres of transformation, highlighting drivers and barriers. 
 
In this dissertation I used three perspectives to bring empirical nuance: (1) the scientific per-
spective through a systematic review; (2) the producer perspective through a social-ecological 
network analysis; (3) the consumer perspective through a structural equation model. Through 
the use of a systematic review of the scientific perspective, we are able to show that most of 
the research is focusing on the certified market and if and how it makes a difference (practical 
sphere). Although this is an important field of research, solely focusing on the practical sphere 
has been proposed to have the lowest transformative effect. Our results of the producer per-
spective suggest that coffee farmers are using adaptive management practices to adapt to the 
increasing threats of the effects of climate change above all to pests and diseases, as well as 
droughts and heavy rainfall patterns (practical sphere). They are missing the support struc-
tures of local governmental actors as well as actors from the global market in order to gener-
ate the needed resilience against increasing stress from the effects of climate change. From 
the consumer perspective, our results suggest that even though there is a shift in values and 
attitudes towards pro-sustainable behavior (personal sphere), situational constraints like con-
venience, price and budget restrictions and demographics create barriers (political sphere) to 
act in the alignment of these values and attitudes. Although this is an important field of re-
search, solely focusing on the practical sphere has been proposed to have the lowest trans-
formative effect. This dissertation therefore uses a combination of different research meth-
odologies to generate empirical nuance, to underline the framework proposed by O’Brien and 
Sygna (2013), that especially the interspaces of the different spheres should be more re-
searched and promoted in practice. 
 
Moreover, I suggest that the conceptual design of the three spheres of transformation is miss-
ing the notion of a forced transformation proposed by Folke et al. (2010). Although it is of 
utmost importance that processes of transformation need to happen in a deliberate manner, 
transformations in the ecosystems are already creating a temporal urgency to the notion of a 
deliberate transformation to actors in global value chains. I, therefore, propose a fourth 
sphere – the planetary force – that needs to consequently be integrated into the pursuit to 
transform societies towards sustainability. 
 
Transformation as a concept is gaining attention and the provision of different frameworks to 
inform research is meaningful and timely. However, in this dissertation, I want to remind that 
conceptualizations of the term transformation are prone to fall into the category of moral 
minimalism, where wide agreements around a concept exist but miss the translational capac-
ity to be applicable to different concepts to inform real-world changes. I remark that frame-
works of transformation need conceptual underpinning that are empirically testable and open 
for discussions about its contextual meaningfulness. I, therefore, propose that certain meth-
ods can function as a boundary object to facilitate interdisciplinary discussions about the driv-
ers and barriers towards a transformation of the coffee sector and beyond 
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