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Abstract 

The current patterns of consuming and producing German coffee cause environmental impacts. 
Identifying the most relevant environmental impacts (hot spots) along the global value chain of 
German coffee is the first step to improve its environmental performance. Hot spots need immediate 
attention from companies, practitioners, and scientists in order to create sustainable solutions.  

The purpose of this study was to identify the hot spots of German coffee by conducting an 
environmental Hot Spot Analysis (eHSA), and to discuss the contribution of the eHSA method from a 
sustainability science perspective.  

The eHSA involved a literature review, six interviews with experts from the German coffee industry, 
and a calculation of hot spots based on expert rankings of seven environmental impact categories 
within each of the four phases of the coffee value chain. The focus was on environmental impacts 
along the value chain of German coffee. A survey with German coffee consumers was conducted to 
see which impacts of coffee they perceive as hot spots.  

German coffee has six hot spots along its value chain, of which five are located in producing 
countries, and one is caused in Germany. The five hot spots of the agriculture phase are the 
environmental categories energy resources, water resources, land use and biodiversity, emissions to 
air, and emissions to water. The category emissions to air had the highest agreement among the 
experts to be a hot spot. The hot spot of the use phase is the category energy resources. Consumers 
agreed with the expert assessment of hot spots for the categories energy resources, water resources, 
land use and biodiversity, emissions to air and emissions to water in the agriculture phase. However, 
they assessed also the category raw materials in the agriculture phase as a hot spot, but not their 
own use of energy resources in the use phase. 

Five out of six hot spots are caused in producing countries in the global South. Most of the impacts 
are related to the use of agrochemicals and untreated wastewater. Companies and consumers in 
Germany need to take environmental responsibility for their actions to address and reduce the 
increasingly globalized impacts of consumption in industrialized countries.  

To tackle the hot spots, coffee roasters and retailers need to collaborate with farmers, unions, 
associations, non-governmental organizations, consumers, and scientists. Transdisciplinary or action 
research projects could support the creation of legitimate sustainable solutions to make coffee 
consumption in Germany less environmentally harmful and more socially and economically 
beneficial. 

 

Key words: Life cycle assessment, food chain, supply chain, life cycle impacts, sustainable 
consumption and production, coffee production. 
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1 Introduction 

Current patterns of consumption and production are harmful for the environment and degrade 

natural assets including air, land, and water on which humankind inevitably depends (Munasinghe, 

2010). Human actions influence the environment causing some environmental parameters to cross 

thresholds or planetary boundaries (Jerneck et al., 2011; Rockström et al., 2009). Sustainable 

consumption and production (SCP) is the pursuit for decoupling economic growth and well-being 

from environmental degradation, poverty, and social injustice (Staniškis, 2012).  

Improving the sustainability performance of value chains, going beyond focusing on individual 

company operations, is one of the most recent trends how companies try to implement SCP (Kogg & 

Mont, 2012). Looking at products from a lifecycle perspective reveals that they are not only means to 

satisfy needs or desires; they also create environmental impacts along their entire life cycles (Kogg 

& Mont, 2012). The magnitude of the environmental impacts depends on the way of production, 

processing, use, and disposal and can be associated with e.g., resource consumption, greenhouse gas 

emissions, and use of agrochemicals (Lenzen, Murray, Sack, & Wiedmann, 2007). However, 

implementing SCP and making value chains more sustainable is a knowledge-intensive process (Lebel 

& Lorek, 2010). 

The purpose of this thesis is to conduct sustainability science research by producing knowledge that 

can be used by practitioners and scientists to understand and solve a real-world problem (Kates et 

al., 2001). Specifically, the research investigates the most relevant environmental impacts caused 

along the value chain of German coffee. The most relevant environmental impacts are areas along 

value chains which are urgent and need immediate attention from practitioners and scientists (hot 

spots) (Liedtke et al., 2010). Coffee was selected because it is the second most traded commodity 

after oil, and has a complex and global value chain (Austin, 2012; Brommer, Stratmann, & Quack, 

2011), making it highly suitable for analysis. An interview-based environmental Hot Spot Analysis 

(eHSA) (Bienge et al., 2010) was conducted to identify the most relevant environmental impacts of 

German coffee that require immediate attention. This tool involves conducting an extensive scientific 

literature review and expert interviews to link the research-based understanding of coffee impacts 

with the experience-based knowledge from coffee experts, and to provide results that can form the 

basis of credible, salient, and legitimate solutions (Cash et al., 2003). The results are useful to 

improve the environmental performance of coffee by bridging a gap between science and practice as 

well as being problem and solution-oriented (Kates et al., 2001).  
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2 Research design and methods 

To answer my research questions, I modified the eHSA approach into an interview-based eHSA which 

involved a literature review, interviews with experts, and a calculation to identify the environmental 

hot spots of German coffee along the value chain (see Figure 2) (Bienge et al., 2010; Liedtke et al., 

2010). Furthermore, I conducted a consumer survey in order to assess areas of agreement and 

discrepancies between the expert and consumer perception of environmental hot spots. Since 

consumers play a crucial role within the value chain of coffee by for instance demanding 

environmentally friendly coffee, this knowledge is essential to drive companies to take expanded 

environmental responsibility (Kogg & Mont, 2012).  

2.1 Research questions 

The thesis research is guided by one main research question: What are the most relevant 

environmental impacts along the value chain of German coffee? I address this question by answering 

four sub-research questions (see Table 1). The eHSA uses the term relevance (Bienge et al., 2010) to 

distinguish the urgency of environmental impacts.  

Table 1. Overview of research questions: Main research question, sub-research questions, and 
methods which guide this thesis. 

Main Research Question:  
What are the most relevant environmental impacts along the value chain of German coffee? 

Sub-Research Questions Methods 

1. What are the environmental impacts of German coffee along the value chain from 
agriculture to disposal? Literature review 

2. What are the most relevant environmental impacts along the value chain of German 
coffee, according to experts? 

Expert interviews, 
Hot Spot Analysis 

3. What are the most relevant environmental impacts along the value chain of German 
coffee, according to consumers? 

Survey, Hot Spot 
Analysis 

4. What recommendations can be made to make German coffee more environmentally 
friendly? 

Synthesis of results 
from sub-research 

questions 1, 2 and 3.  
 

2.2 Research aims 

My research had two underlying aims. The first aim was to create knowledge that can be used by 

practitioners and scientists to improve the environmental performance of German coffee. Therefore, 
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I identified the most urgent environmental impacts of German coffee in order to prioritize where 

improvements and further research is needed. The second aim was to conduct an eHSA, following 

the method of the Wuppertal Institute (Bienge et al., 2010) in order to evaluate its advantages, 

disadvantages, and contributions to sustainability science. These two aims are based on the 

assumption that environmental improvements of products lead to sustainable consumption and 

production, and therefore to a sustainable development (Staniškis, 2012).  

2.3 Epistemology and ontology 

Based on the eHSA, the research in my thesis is conducted from a positivist epistemology as it follows 

a natural science approach (Bryman, 2008). By conducting a literature review and interviewing 

experts, I tried to find out what the most urgent environmental impacts of coffee consumption and 

production are. The focus of my research was to describe the current situation by collecting 

information from the literature and experts and to take the results at face-value (Mikkelsen, 2005). I 

objectively observed the reality and created new knowledge by directly collecting data and 

describing the results (Bryman, 2008; Khagram et al., 2010). I regard my results as acceptable 

knowledge without having interpreted it in a social context (Bryman, 2008). My research looks at the 

environmental impacts of coffee from an objectivist ontology (Bryman, 2008). The environmental 

impacts are caused by the current way of how coffee is consumed and produced.   

2.4 Research methods 

The advantage of an eHSA is that it provides a direction for further research to improve the 

environmental performance of a product within a short period of time and without high costs. It also 

provides an overview of very different environmental impacts within one study, as it draws from 

different studies on various environmental impacts in the literature. Furthermore, I turned the eHSA 

into a consumer survey to assess the consumers’ knowledge about environmental impacts caused by 

coffee and compare it with the experts’ assessment.  

2.4.1 Environmental Hot Spot Analysis 

The Hot Spot Analysis quickly and reliably identifies sustainability issues which are specifically 

relevant to the lifecycle phases along global value chains as high priority areas (Liedtke et al., 2010). 

High priority areas are defined as hot spots and can be understood as the most relevant impacts, 

which are urgent and need immediate attention from practitioners and scientists to mitigate the 

impacts and conduct further research (Liedtke et al., 2010). Hot spots can be related to social aspects 

(e.g., general working conditions, social security, training and education, workers health and safety, 
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human rights, living wages, consumer health and safety, and product quality) and environmental 

aspects (e.g., raw materials, energy resources, water resources, land use and biodiversity, waste, 

emissions to air, and emissions to water) (Bienge et al., 2010). Here, an eHSA is used as an 

assessment tool to explore and reveal the most urgent environmental impacts of coffee consumption 

and production (Liedtke et al., 2010). The results of an eHSA are the starting points for further 

specific analyses applying different methodologies in order to develop solutions to improve the 

environmental performance of value chains.  

The original eHSA is performed in three steps by using two methods: a literature review and expert 

consultations (see Figure 1) (Liedtke et al., 2010). The literature review (method A) is used to gather 

information about the environmental impacts of a product or process from the most recent 

literature which is needed in step 1 and 2. All environmental impacts are assigned to one of four 

lifecycle phases: agriculture, processing, use, and waste treatment (Bienge et al., 2010). 

Furthermore, according to the eHSA method, these are categorized in terms of their impact on seven 

environmental categories: raw materials, energy resources, water resources, land use and 

biodiversity, waste, emissions to air, and emissions to water (Bienge et al., 2010). Expert 

consultations (method B) are conducted preferably in workshops to estimate the environmental 

relevance of each environmental category (step 1, absolute environmental impacts) and to evaluate 

the relevance of each lifecycle phase compared to the others (step 2, relative environmental 

impacts). Both estimations are based on a scale from no relevance (0 points), low relevance (1 point), 

Figure 1. The environmental Hot Spot Analysis: Method 
according to the Wuppertal Institute (Liedtke et al., 2010). 
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medium relevance (2 points) up to high relevance (3 points) (Bienge et al., 2010). I had to modify 

method B, step 1, step 2, step 3, and add a fourth step in order to make the eHSA a feasible method 

to adequately address this thesis’ research questions (see Figure 2 and Section 2.4.5). 

The identification of environmental hot spots (step 3) is followed by the multiplication of the results 

from step 1 and 2 to generate a hot spot score. For instance, if the environmental impact of the 

category water resources in the agriculture phase is estimated as highly relevant (3 points) and the 

overall agriculture phase is evaluated as highly relevant (3 points), too, than the multiplication 

amounts to a hot spot score of 9 points (see Table 2). Environmental hot spots are defined as impacts 

with a hot spot score of 6 or 9 points. Hot spot scores of 0, 1, 2, 3, or 4 points are not defined as hot 

spots. The hot spot scores of 6 or 9 points can occur in three different ways. First, the relative and 

absolute environmental impacts were given 3 points. The second and third ways occur when one of 

them was assessed with 2 points.   

Table 2. Example assessment of coffee from one expert: The absolute and relative environmental impact 
points of water resources in the agriculture phase are shown in bold to reconstruct the calculation. Multiplying 
the absolute (3 points) and the relative environmental impact (3 points) result in a hot spot score of 9 points 
and is therefore a hot spot according to this expert. To define the final hot spots of this study step 4 was added 
(see Figure 2 and Section 2.4.5). The final hot spots of this study are those hot spots which were assessed as 
hot spots by at least three experts.  

 
 

Environmental Categories Agriculture Processing Use Waste Treatment 
Step 1. Estimation of absolute environmental impacts (Rating 0, 1, 2, or 3) 

Raw materials 1 1 2 1 
Energy resources 3 1 3 1 

Water resources 3 1 1 1 

Land use and biodiversity 1 1 1 1 
Waste 2 1 1 1 
Emission to air 2 1 1 1 
Emissions to water 3 1 0 1 

Step 2. Evaluation of relative environmental impacts (Rating 0, 1, 2, or 3) 
All environmental categories 3 1 2 1 

Step 3. Identification of environmental hot spots (Multiplication of values from Step 1 and Step 2) 
Raw materials 3 1 4 1 
Energy resources 9 1 6 1 
Water resources 9 1 2 1 
Land use and biodiversity 3 1 2 1 
Waste 6 1 2 1 
Emission to air 6 1 2 1 
Emissions to water 9 1 0 1 
Identified environmental hot spots 5 0 1 0 
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2.4.2 Scope of analysis: Environmental Hot Spot Analysis of German coffee 

This analysis focused on environmental impacts directly connected to the value chain of German 

coffee (Bienge et al., 2010) excluding impacts that were not directly connected (e.g., production and 

maintenance of agricultural, processing and roasting machines). The eHSA defines four lifecycle 

phases for agricultural products which are agriculture, processing, use and waste treatment (Bienge 

et al., 2010). The agriculture phase includes all processes that are needed to produce raw coffee in 

the producing countries. The processing phase includes all processes that are needed to process raw 

coffee into sellable coffee in Germany. The third phase is the use phase including all processes 

related to the consumption of coffee. The fourth phase is the waste treatment phase and includes 

the disposal of waste from coffee consumption. This division has similarly been used in other 

assessments of coffee (Brommer et al., 2011; Humbert, Loerincik, Rossi, Margni, & Jolliet, 2009; 

Pelupessy, 2003; Salomone, 2003). 

2.4.3 Literature review: Environmental impacts of German coffee 

The environmental impacts of German coffee were first identified by a literature review (Bienge et 

al., 2010; Bryman, 2008). Approximately 35 peer-reviewed articles and 4 scientific studies were 

found on LibHub and Google using the keyword “coffee” combined with the terms “environmental 

impact”, “environmental assessment”, and “lifecycle assessment”. Only those articles and studies 

which focused on the main coffee exporting countries (see Section 4.5) to Germany and coffee in 

general were considered within the analysis.  

The environmental impacts were allocated to the four lifecycle phases and in each phase subdivided 

into the seven environmental categories (Bienge et al., 2010). Furthermore, all impacts were 

summarized on a two-page factsheet, which was used in the interviews (see Appendix). The 

factsheet includes one table showing the environmental impacts for each lifecycle phase, subdivided 

into the seven environmental categories, for a total of 28 potential impact categories that were rated 

by participants for their environmental relevance.  

2.4.4 Expert interviews: Environmental hot spots of German coffee 

The methodology of the eHSA normally uses stakeholder workshops to combine the opinions of 

different experts. Experts from all different lifecycle phases meet, discuss, convince each other, and 

commonly decide how they assess each environmental category and each phase. As I did not have 

the financial resources to afford such a workshop, I decided to conduct separate expert interviews 

and combine their results by comparing their answers afterwards (see Figure 2). This is probably a 
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shortcoming of my study as my approach could have led to different results (see Section 6.5). 

Furthermore, as all experts were very busy and spread over Germany, it would have been difficult to 

find a date on which all experts would have time to meet. Therefore, telephone interviews were the 

most appropriate data collection method for my research. 

I conducted six interviews with coffee experts to identify the environmental hot spots along the 

value chain of coffee. I recruited experts following a purposive approach. This lead to the 

identification of twenty coffee experts from all over Germany, of which six were available to give 

interviews (Bryman, 2008). The twenty coffee experts were identified by looking for the most 

important companies, non-governmental organizations, associations, and unions in Germany being 

related to coffee. The experts had to be persons who had relevant information, who could provide 

information, who were willing to participate in the study within the scope of an interview, and who 

were available for the latter (Gläser & Laudel, 2008). In this context, the criteria for potential experts 

were that they had to have knowledge about the environmental impacts along the value chain of 

coffee, could provide me with information, and were willing and available to be interviewed. I wrote 

an email to each expert, in which I described the purpose of my research, invited them to participate 

in an interview, and asked them for an appointment via phone or in person.  

As I had only a limited amount of time and financial resources, I could only interview six experts from 

Germany. Though, it would have contributed a lot to my study if I had interviewed also farmers and 

processers from producing countries. The interviewed experts were from different organizations 

related to coffee (see Table 3). The six interviews took place between March and April 2013. The aim 

of the interviews was to assess the environmental impacts of coffee with the knowledge, opinions 

and experience from experts. Interviews were appropriate to answer the research questions because 

with this method it was possible to gather opinions and specific knowledge from coffee experts 

(Bryman, 2012; Gläser & Laudel, 2008).  
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Table 3. List of interviewed experts: Information about the six German coffee experts which were interviewed 
for this research. 
Expert Organization Lifecycle phase of 

expertise 
Interview 
duration 

Interview process 

Organic 
company 

Organic coffee company, 
roasting and selling organic and 
fair-trade coffee 

Agriculture, 
processing 

30 minutes Phone, recorded 

Industry 
representative 

Coffee industry association Agriculture 30 minutes Phone, not recorded 

Governmental 
agronomist 

Governmental development 
organization 

Agriculture 60 minutes Phone, recorded 

Conventional 
company 

Coffee company, roasting and 
selling  conventional coffee as 
well as organic and fair-trade 
coffee 

Agriculture, 
processing 

60 minutes In person, recorded 

Foundation Foundation related to coffee Agriculture 60 minutes In person, recorded 
Non-
governmental 
organization 

Sustainable coffee association Agriculture 60 minutes Phone, recorded 

 

Before the interviews took place, the experts received the factsheet about the environmental 

impacts of coffee which had previously been developed. The factsheet offered the experts an 

orientation and overview about the four lifecycle phases and the environmental categories. 

However, during the interviews, I asked the interviewees to name the most relevant environmental 

impacts along the value chain of coffee according to their own knowledge, opinions, and experience. 

Furthermore, I asked them to rate each lifecycle phase and each phase for every environmental 

category (see Table 2, Step 1 and Step 2) (Bienge et al., 2010). I took notes during all interviews and 

immediately after all interviews I complemented these into comprehensive field notes from memory. 

Before the analysis, I transcribed only the most important points from the recorded interviews, then I 

compared them with my field notes, and coded them (Mayring, 2010). I used only the field notes to 

analyze the interview which was not recorded.  

2.4.5 Environmental Hot Spot Analysis: Calculation of environmental hot spots 

The assessment results from the interviews were used to calculate the environmental hot spots of 

German coffee (see Table 2 and Step 3). Each expert gave points to each lifecycle phase (relative 

environmental impacts) and within each lifecycle phase for every environmental category (absolute 

environmental impacts).   

To identify the final hot spots of this study, I had to add step 4, which combines the assessment of all 

experts and defines those categories as final hot spots that were rated as hot spots by at least half of 

the experts interviewed (three out of the six experts) (see Figure 2). This additional step was 
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necessary because in my interview-based eHSA the experts did not come together to commonly 

define the hot spots. This additional step can be designed differently and therefore lead to different 

results indicating certain limitations (see Section 6.5). An alternative requirement for a final hot spot 

could have been that at least more than half of the experts must have assessed a category as a hot 

spot.  

 

Figure 2. Modified environmental Hot Spot Analysis: The figure shows the process of an original eHSA 
according to the Wuppertal Institute (Bienge et al., 2010; Liedtke et al., 2010) and of an interview-based eHSA 
used by the author. 

 

2.4.6 Consumer survey: Perception of environmental hot spots of German coffee 

I conducted an online survey with 269 coffee consumers, in which they had to assess the 

environmental impacts of coffee according to the eHSA, following the same procedure as used for 

the experts. The survey was spread on coffee-related pages on Facebook and a list server from the 

environmental students of Leuphana University Lüneburg, Germany. Interested internet users could 

voluntarily participate in the survey. In the survey, the participants were informed about the 

research intent and the use of their responses. The consumers had to assess the environmental 

impacts of coffee found in literature based on their own knowledge. Similar to the criteria for the 

final hot spots defined by the experts, all categories which were assessed as hot spots by at least half 

of the consumers (50%) were defined as consumer hot spots. The aim of this consumer survey was to 

allow a comparison with the expert ratings, to see if consumers would assess the same 

environmental impacts as hot spots as the experts did.  

2.5 Ethical considerations 

While conducting the interviews and the survey, ethical considerations were taken into account. All 

participants from the interviews and the survey were informed about the aim of the research project 
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and the intended use of their answers. Their participation was voluntarily. During the data collection 

and analysis phase, all responses were handled confidentially in order to guarantee anonymity and 

privacy of the participants. Interviews were only recorded when interviewees agreed. Deception was 

tried to be avoided and the results were presented without personal information to avoid any 

invasion of privacy or harm to the participants (Bryman, 2008). 

3 Background 

In this section I explain how this research is integrated into the topic of sustainable consumption and 

production (SCP) and how environmental assessment tools and especially the eHSA can be beneficial 

to improve the environmental performance of value chains. The last part of this section deals with 

two approaches to how sustainable product chains can be managed and for which the eHSA can be a 

useful tool.  

3.1 Sustainable consumption and production and environmental assessment tools for 

global product chains 

The upcoming field of sustainability science focuses on the complex human-nature interactions and 

their impacts in order to understand and change trends in human behavior that undermine long-

term sustainability (Kates et al., 2001). One topic of this field is SCP (Brown, 2012) which focuses, 

with regard to the environmental dimension, on radical improvements of resource-efficiency and the 

reduction of environmental impacts (Tukker, 2010). SCP can be implemented in many different ways, 

e.g., product-oriented, sectoral, place-based, consumer-oriented, and production-consumption 

approaches (Lebel & Lorek, 2010).  

The most recent trend shows that companies try to implement sustainability and therefore SCP by 

improving the environmental performance of their value chains (Kogg & Mont, 2012). The aim of this 

approach is to tackle the environmental impacts which are created along the entire lifecycle (Kogg & 

Mont, 2012).  

I conducted an eHSA because it is a new environmental assessment tool suitable for companies to 

detect areas for action along their value chains, with the advantage that it is less cost and time 

intensive than other available methods for environmental impact assessments (Bienge et al., 2010), 

such as the Environmental Life Cycle Assessment (Bojarski, Laínez, Espuña, & Puigjaner, 2009; 

Hendrickson, Lave, & Matthews, 2006), Product Sustainability Assessment (Grießhammer et al., 
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2007), Integral Sustainability Assessment (Adams & Ghaly, 2006), Product Carbon Footprinting (Kral, 

Huisenga, & Lockwood, 2009), Ecological Footprint (Wiedmann & Barrett, 2010), and Biodiversity 

Footprint (Hanafiah, Hendriks, & Huijbregts, 2012; Lenzen et al., 2012). Most of these methods 

embody the concept of a product lifecycle and are based on a Life Cycle Assessment (LCA) according 

to ISO14040 and ISO14044 (Bojarski et al., 2009; International Organization for Standardization, 

2006a, International Organization for Standardization, 2006b). An environmental LCA is a holistic 

approach and analyzes the environmental impacts of a product and its processes throughout the 

entire life cycle. The LCA approach is one of the most used tools to do assessments (Salomone, 

2003); however, an LCA was not feasible within this research due to the lack of time and financial 

resources.  

There is a need for simple tools to identify environmental improvement potentials in global product 

chains without being cost or time intensive (Liedtke et al., 2010). Most of the established 

methodologies mentioned above encompass a LCA, are time and cost intensive, and therefore 

unattractive for companies as a first step of analysis (Liedtke et al., 2010). Specific analyses are 

indispensable but a first identification of critical areas beforehand has proven to be appropriate, 

especially when working with companies (Liedtke et al., 2010). Sound information which points the 

way to the most urgent and relevant environmental problems in product chains are important for 

managers and decision makers to make the first steps. With this information, in-depth analyses can 

be conducted on the right parts of global value chains with an effective allocation of resources.  

The eHSA is a tool to identify areas for environmental improvements along global value chains 

without being cost and time intensive. It is a first step tool in order to identify areas within value 

chains in which detailed analyses are needed. The tool depends on data from existing studies 

(Liedtke et al., 2010). The aim of the eHSA is not to create primary data. Its goal is to collect and 

structure existing information and to discuss it with experts or stakeholders in order to make existing 

data accessible and useable for companies, decision-makers, and other relevant actors (Liedtke et al., 

2010). 

3.2 Sustainable product chains 

The eHSA is a first step tool for small, medium, and large companies to cope with the difficult and 

complex task of sustainable product chain management. Many enterprises, across different industry 

sectors and with different sizes, have acknowledged that taking social and environmental 

responsibility along product chains into account is challenging to cope with (Kogg & Mont, 2012).  
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Current trends show Global Value Chain Analysis (GVCA) and Supply Chain Management (SCM) as 

two major approaches how companies organize their product chains, interact with other companies, 

and exercise expanded environmental responsibility (Kogg & Mont, 2012). The GVCA approach looks 

at all product-related activities between the raw material phase (extraction) and the disposal phase 

(Hopkins & Wallerstein, 1994). In comparison to that, the SCM approach looks at all product-related 

activities between the raw material phase (extraction) and the purchase by the customer (Handfield 

& Nichols, 2002).  

The eHSA can be used in GVCA and SCM to make global product chains more environmentally 

friendly. The increasing number of global and regional production networks significantly affects the 

production and consumption patterns of developing countries in positive and negative ways (Marchi, 

Di Maria, & Micelli, 2013). Therefore, companies started to collaborate with actors along the product 

chains to take social and environmental issues into account. Social problems in product chains are 

product- or process-related aspects of a company’s operations that affect human safety, welfare and 

community development (Klassen & Vereecke, 2012). Environmental issues in product chains can be 

categorized in different ways, such as the eight categories used by the European Commission 

including abiotic depletion, global warming, ozone layer depletion, human toxicity, ecotoxicity, 

photochemical oxidation, acidification and eutrophication (European Commission, 2006).  

The following two sub-sections provide brief overviews of the two approaches GVCA and SCM in 

order to understand where the eHSA and the results of my thesis can be used. Due to the research 

focus of this thesis, both approaches are described with a focus on environmental impacts. 

3.2.1 Global value chain analysis 

The eHSA is a useful tool for the GVCA to identify urgent environmental impacts along global value 

chains. The GVCA approach is a key tool for companies to govern their global product chains from 

raw material extraction to product disposal. In the sense of the GVCA approach, product chains are 

networks of labour and production processes whose aim is to produce a commodity (Hopkins 

& Wallerstein, 1994). The theoretical framework of the GVCA explores the labour network, 

production network and governance structure between different actors from developed and 

developing countries (Gereffi, Humphrey, & Sturgeon, 2005; Marchi et al., 2013). The concept of 

governance plays an important role in the GVCA approach to understand and coordinate the inter-

firm linkages and the influence of non-market institutions (Gibbon, Bair, & Ponte, 2008). Three 

factors influence the governance of GVCA:  
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• “A. The complexity of information and knowledge transfer required to sustain a particular 
transaction, particularly with respect to product and process specifications;  

• B. the extent to which this information and knowledge can be codified and, therefore, 
transmitted efficiently and without transaction-specific investment between the parties to the 
transaction; and  

• C. the capabilities of actual and potential suppliers in relation to the requirements of the 
transaction” (Gereffi et al., 2005, p. 85). 

 
The GVCA has great possibilities to improve the environmental performance of product chains 

(Marchi et al., 2013) for which the eHSA could provide useful information. The GVCA can help to 

shape value chains and govern the flow of products and knowledge, e.g., information and technology 

to decrease environmental impacts (Marchi et al., 2013). In this context, lead firms are key actors as 

they form globally spread production and distribution networks (Gereffi et al., 2005). If lead firms 

decide to comply with environmental standards, they can demand their suppliers in developing and 

developed countries to do so as well (Jeppesen & Hansen, 2004). The eHSA could help lead firms to 

identify first priority areas for environmental improvements of their global value chains. The trend 

from companies in the North to take environmental responsibility into account is mainly driven by 

stakeholders and competitive pressure (Jeppesen & Hansen, 2004). Lead firms have the potential to 

be the key drivers to improve the environmental performance of companies in the South (Jeppesen 

& Hansen, 2004). 

3.2.2 Supply chain management 

The eHSA can be a useful first step tool for SCM to identify urgent environmental impacts along 

global value chains. The SCM approach governs all internal and external activities of supply chain 

actors to produce and sell an end product. Research within SCM is concerned about how companies 

can enhance consumer value and be more competitive through increased efficiency and 

effectiveness within their supply chain operations (Kogg & Mont, 2012). Contributors to this field 

highlight the importance of an integrative approach in which companies have strong collaborations 

with a few suppliers rather than the opposite (Kogg & Mont, 2012). Collaborations are described as 

effective governance structures to increase inter-firm advantages with the goals of improving 

competitiveness, effectiveness, efficiency, productivity and general performance (Janvier-James, 

2011). 

SCM is an increasingly recognized tool to address environmental aspects along supply chains and to 

comply with sustainability criteria (Kogg & Mont, 2012). In this context, the concepts of Sustainable 

Supply Chain Management (SSCM) and Green Supply Chain Management (GrSCM) recently arose in 
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the research of SCM. SSCM deals with the management of materials, information and capital flows as 

well as inter-firm cooperation while taking economic, social, and environmental issues into account 

to meet product requirements from costumers and stakeholders (Seuring & Müller, 2008). Close 

collaborations between companies and their suppliers are important to improve environmental 

performance by joint environmental planning and shared environmental knowledge or know-how 

(Vachon & Klassen, 2008). A reduced supply base and a closer relationship help to better understand 

supplier’s operations and identify potential possibilities to improve and control environmental 

performance (Kogg & Mont, 2012). However, recent discussions argue that the relationships are 

strongly influenced by unbalanced power relations between buyer and supplier in which the buyer 

takes a more powerful stand (Cox, 2001; Faria & Wensley, 2002; Kogg & Mont, 2012). The roles of 

the public, particular interest groups and especially the customer are becoming more important as 

increased attention for environmental problems of companies can lead to a loss of financial results 

and reputation (Kogg & Mont, 2012). GrSCM integrates environmental management into SCM and 

focuses on environmental issues along the supply chain including “product design, material sourcing 

and selection, manufacturing processes, delivery of the final product to the consumers as well as end-

of-life management of the product after its useful life” (Srivastava, 2007, pp. 54–55).  

4 Environmental Hot Spot Analysis of German coffee 

The focus of this research will be on German filter coffee consumption. Germany was selected as it is 

the biggest coffee consuming country within the EU, while filter coffee is the most frequently drunk 

form of coffee (Tchibo GmbH, 2012), with the highest environmental impacts on a per cup basis 

(Humbert et al., 2009). As essential context for this research, I will give background information on 

coffee as a global commodity, coffee in Germany, and the product chain of coffee. 

4.1 Coffee: One of the most traded tropical commodities 

After oil, coffee is the most important tropical commodity traded by developing countries worldwide 

(Austin, 2012). For many developing countries, coffee is the primary export product (Salomone, 

2003) and a vital contributor to foreign exchange earnings as it accounts for a substantial part of tax 

income and gross domestic product (International Coffee Organization, 2013e). In 2012, more than 6 

billion kilos of coffee were shipped worldwide (International Coffee Organization, 2013a) providing 

employment for about 26 million people in 57 producing countries (International Coffee 

Organization, 2010).   
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Coffee is produced and consumed within a complex global value chain and involves farmers, coffee 

organizations, importers, roasters, distributors, consumers, and waste removers. Around 70 

countries export and around 30 countries import coffee (International Coffee Organization, 2013e; 

International Coffee Organization, 2013b). The production is taking place exclusively in poor nations 

with farmers residing in regions of Africa, Latin America and Southeast Asia and consumers living in 

Europe, North America, and in rapidly developing areas of Asia (Austin, 2012). Although most of the 

environmental impacts of coffee are located at the producer end, consumers in general are not 

aware of them (Chanakya & Alwis, 2004). Owing to the global and complex value chain, consumers 

and coffee companies in developed countries are far detached from the coffee farmers in developing 

countries (Shanahan & Carlsson-Kanyama, 2005). 

4.2 Coffee in Germany 

Since 2005, Germany is the biggest coffee importing country in the EU and the second biggest coffee 

importing country in the world, after the United States (International Coffee Organization, 2013c; 

Tchibo GmbH, 2012). Germany imports coffee directly from 13 countries (Tchibo GmbH, 2012). Brazil 

and Vietnam together account for 55.16% of these imports, with the rest coming from Peru, 

Honduras, Indonesia, Ethiopia, Uganda, El Salvador, Papua New Guinea, India, Colombia, China, and 

Guatemala (Tchibo GmbH, 2012). 

4.3 Product chain of coffee 

In this section, I give a brief overview of the product chain of coffee (see Figure 3) to illustrate the 

steps involved in the four stages ranked as part of the eHSA. Detailed descriptions and a LCA of 

coffee can be found in articles from Salomone (2003), Coltro et al. (2006), Humbert et al. (2009), and 

Mussatto et al. (2011). 
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Production of raw coffee takes place around the equator in 

high tropical altitudes. Only 2 of the 70 species of coffee 

are cultivated to produce 99% of coffee for the global 

market. Coffea arabica (Arabica) accounts for nearly 75% of 

the world’s production and Coffea canephora (Robusta) for 

about 25% (Belitz, Grosch, & Schieberle, 2009). Coffee is 

harvested by either hand-picking, strip-picking, or machine-

picking (Deutscher Kaffeeverband, 2013b). Processing of 

the coffee cherries is done either by the dry method or wet 

method to remove the fleshy pulp and the parchment layer 

(Belitz et al., 2009). In the dry method, the washed coffee 

cherries are sun-dried on terraces (Deutscher 

Kaffeeverband, 2013a) and then hulled in machines (Belitz 

et al., 2009). In the wet method, the coffee cherries are 

first processed in pulpers and fermented in water 

(Deutscher Kaffeeverband, 2013a). Afterwards, the cherries 

are washed, dried by the sun or with hot air, and hulled in 

machines (Belitz et al., 2009; Deutscher Kaffeeverband, 

2013a). After applying one of these methods, the coffee 

beans are peeled, cleaned, sorted, packaged, and sent to 

Germany (Deutscher Kaffeeverband, 2013a). During the 

processing phase in Germany, the coffee beans are roasted 

at a temperature between 100°C and 220°C (Belitz et al., 

2009). After the roasting process, the beans are cooled 

down with water or air (Deutscher Kaffeeverband, 2013a). 

Some of the beans are ground by multi-stage grinders 

(Mussatto, Machado, Martins, & Teixeira, 2011). The 

roasted beans are then packed as ground-coffee or whole 

beans.  In the use phase, coffee is mostly prepared as filter 

drip coffee. To brew coffee, 62% of the consumers use filter 

drip machines (Brommer et al., 2011; Stratmann, 

Grießhammer, & Bush, 2009) which requires a coffee 

Figure 3. The value chain of coffee from a 
lifecycle perspective: The figure was 
created by the author based on information 
from Salomone (2003), Coltro et al. (2006), 
Humbert et al (2009), and Mussatto et al. 
(2011). 
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machine, filter paper, electricity, coffee, water, and a cup (Brommer et al., 2011). In the waste 

treatment phase, used coffee grounds and filter paper can either be composted or incinerated with 

the packaging (Brommer et al., 2011). The coffee machine can be recycled as electronic waste. 

5 Results and discussion: Environmental hot spots of German coffee 

5.1 Results of the main research question: What are the most relevant environmental 

impacts along the value chain of German coffee? 

This study revealed six final hot spots within the value chain of German coffee. Looking at all phases, 

in total six environmental categories were assessed as hot spots by at least three experts and are 

therefore final hot spots (see Table 4). These are the categories energy resources, water resources, 

land use and biodiversity, emissions to air and emissions to water in the agriculture phase, and 

energy resources in the use phase.  

The overall results show that all seven categories of the agriculture phase and four categories in the 

use phase were assessed as hot spots by at least one expert (see Table 4). However, the experts 

assessed different categories as hot spots in each lifecycle phase. None of the experts identified hot 

spots in the processing phase or in the waste treatment phase.  
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Table 4. Overview of all expert assessments for each lifecycle phase:  The environmental categories are 
abbreviated as A = Raw materials, B = Energy resources, C = Water resources, D = Land use and biodiversity, E = 
Waste, F = Emissions to air, and G = Emissions to water. Categories which were assessed as hot spots are 
marked with X. Categories which were assessed as hot spots by at least three experts were highlighted green. 
The last two rows summarize the results of the 6 rows above.  

 

 

5.2 Results of the literature review – Sub-research question 1: What are the environmental 

impacts of German coffee along the value chain from agriculture to disposal?  

The literature review revealed that most articles discussed in-detail the environmental impacts from 

the agriculture phase but less the environmental impacts from the processing, use, and waste 

treatment phase (see Figure 4). As more separate steps from the agriculture phase have been 

investigated in the literature, more environmental impacts related to the seven categories were 

found for the agriculture phase (see Figure 5). Detailed environmental assessments for the 

processing, use, and especially waste treatment phase of coffee were not found.  
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Figure 4. Environmental impacts according to the literature: The literature review revealed that more articles 
and studies investigate in-detail the environmental impacts from the agriculture phase and less the 
environmental impacts from the processing, use, and waste treatment phase.  
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Figure 5. Environmental impacts of each lifecycle step: The literature review of an eHSA has the goal to 
find environmental impacts related to all seven environmental impact categories for each lifecycle phase. 
This figure shows which steps of the coffee value chain have impacts on which environmental categories 
according to the literature. The links between steps from the coffee value chain and the environmental 
impact categories were made when an article or a study provided information for that. 
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5.3 Results and discussion of the interviews – Sub-research question 2: What are the most 

relevant environmental impacts along the value chain of German coffee according to 

experts? 

In this section I present and discuss the results of my expert interviews. I present the eHSA results 

and the main arguments of the experts for each of the four lifecycle phases. I will also discuss the 

final hot spots identified by experts, by comparing them with what is being discussed in the 

literature.  

5.3.1 Results: Agriculture phase 

The eHSA for this phase shows that all seven environmental categories were assessed differently by 

the experts (see Figure 6). All seven categories were assessed as hot spots by at least one expert. Five 

experts stated that the environmental impacts related to emissions to air present a hot spot. The 

categories energy resources, water resources, and land use and biodiversity were classified as hot 

spots according to four experts. Three experts considered emissions to water as a hot spot. Two 

experts were of the opinion that waste presents a hot spot. The category raw materials was a hot 

spot according to one expert. 

The experts identified different numbers of hot spots within the agriculture phase (see Figure 6). The 

expert from the non-governmental organization assessed six environmental categories as hot spots. 

The governmental agronomist and the expert from the conventional company named five hot spots. 

According to the expert from the organic company there were four hot spots. The expert from the 

foundation identified two hot spots. The industry representative assessed only one hot spot.  

Final hot spots of this phase, assessed by at least three experts as hot spots, are five categories: 

energy resources, water resources, land use and biodiversity, emissions to air, and emissions to 

water (see Figure 6). 
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Figure 6. Results for the agriculture phase: The figure shows the hot spot scores (y axis) for the seven 
environmental categories (x axis) assessed by the six experts (colored bars). Each colored bar represents the 
hot spot score of one expert. Hot spot scores (y axis) were calculated according to the eHSA. All experts 
assessed every environmental category. The bars not shown are hot spot scores of 0. Hot spot scores of 6 or 9 
are considered as hot spots.  

 

During the interviews, the experts gave comments to explain their assessments for all categories 

except raw materials, which are summarized here. Most of the emissions to air are caused by the use 

of fertilizers. The experts highlighted a huge production of methane if pulp from wet coffee 

processing is decomposed by anaerobic fermentation. Processing, drying and hulling of coffee beans 

and the production of pesticides and fertilizers are energy-intensive processes. According to the 

experts, problems related to water are country-specific and depend on the irrigation system and 

processing methods used. They also reported that water problems can be caused by too much 

irrigation and no reuse or treatment of wastewater from wet coffee processing. Experts suggested 

that those problems can be reduced by using eco-pulpers, drip-irrigation systems and irrigation by 

demand. In most of the producing countries, water is available for free and does not have a real price 

and is therefore used in huge quantities. Biodiversity loss and deforestation are caused by intensive 

agricultural methods, loss of shade trees, increasing prices for coffee, and the utilization of fertilizers, 
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pesticides and fungicides on big plantations in Brazil and Vietnam. According to experts, water 

pollution is caused by soil erosion, discharge of untreated wastewater from processing, and incorrect 

use of fertilizers, pesticides and herbicides. Waste represents an environmental problem if it is 

dumped untreated into surface water.  

5.3.1.1 Discussion of final hot spots: Agriculture phase 

In this section, I discuss the five final hot spots from the agriculture phase by combining the results 

from the eHSA with the expert opinions and what is being discussed in literature. The aim of this is to 

specify what impact each final hot spot has, to begin to identify steps needed to address these hot 

spots.  

This study shows that five final hot spots were in the agriculture phase. The categories emissions to 

air, energy resources, water resources, land use and biodiversity, and emissions to water were 

assessed at least by three out of six experts as hot spots (see Table 4).  

The category emissions to air was a hot spot according to five experts. This category had the highest 

agreement on being a hot spot among the experts. This category may have been so consistently 

identified as a hot spot because the emissions from coffee cultivation and processing in the 

agriculture phase have already been analyzed a lot. During the interviews, the experts referred to 

two assessments of emissions, which were done by Quack et al. (2009) and Hanns R. Neumann 

Stiftung (2007) (Hanns R. Neumann Stiftung, 2007; Quack, Eberle, Liu, & Stratmann, 2009). The 

agriculture phase causes 54% of the overall emissions of coffee through related processes such as 

cultivation, processing, transport, milling, packaging and the production of pesticides and fertilizer 

(Brommer et al., 2011; Quack et al., 2009). Examples are the emissions of carbon dioxide, methane, 

nitrous oxide, nitrogen oxides, chlorofluorocarbons and other greenhouse gases (Humbert et al., 

2009; Pelupessy, 2003; Viere, Schaltegger, & Enden, 2007). Especially the application of 

agrochemicals leads to high emissions (Chapagain & Hoekstra, 2007; Humbert et al., 2009; Viere et 

al., 2007), a mechanism also identified by experts in the interviews. The experts highlighted the 

production of methane when pulp from wet coffee processing is dumped on piles and decomposed 

by an anaerobic fermentation. This source of methane was not found during the literature review.  

The category energy resources was assessed as a hot spot by four experts. Processing, drying and 

hulling of coffee beans, and the production of pesticides and fertilizers are energy-intensive 

processes, as noted by experts. Farming and processing of coffee requires energy in form of solar 



24 
 
 

 

power, electricity, liquefied petroleum gas, firewood and diesel (Coltro, Mourad, Oliveira, Baddini, & 

Kletecke, 2006; Salomone, 2003; Viere et al., 2007).  

The category water resources was assessed as hot spot by four experts. The amount of water used in 

coffee production is country-specific and depends on the methods for irrigation and processing used 

(Chapagain & Hoekstra, 2007; Viere et al., 2007). Water use for irrigation is only a problem in 

countries where coffee plants are irrigated (e.g., Vietnam). Most of the coffee grows in areas with 

high precipitation. Farmers who cultivate Arabica beans usually use the wet method to process 

coffee. The wet processing method consumes huge amounts of water to remove the coffee pulp 

mechanically (Beyene et al., 2012). The traditional wet method requires 40.000 to 70.000 liters of 

water to produce 1.000 kg green beans (Viere et al., 2007). In comparison, the mechanical mucilage 

removal method requires 1.000 liters (Viere et al., 2007). Therefore, the use of high amounts of 

water for coffee processing presents an environmental problem.  

The category land use and biodiversity was assessed as hot spot by four experts. According to the 

experts, the impacts on biodiversity and land are caused by intensive agricultural methods, loss of 

shade trees and increasing prices for coffee. These causes can also be found in the literature. 

Intensive agricultural practices which use heavy machinery and agrochemicals contribute to 

terrestrial eco-toxicity, soil erosion and soil pollution (Castro & Neto, 2009; Chanakya & Alwis, 2004; 

Coltro et al., 2006; Salomone, 2003; Viere et al., 2007). The loss of shade trees and the conversion of 

forests into plantations is related to biodiversity loss, habitat loss, habitat fragmentation and 

deforestation (Blackman, Beatriz, & Chow, 2007; Chanakya & Alwis, 2004; Damodaran, 2002; 

Perfecto, Vandermeer, Mas, & Pinto, 2005; Philpott et al., 2008). As two experts mentioned, there is 

evidence that increasing coffee prices lead to higher rates of deforestation as more famers start to 

grow coffee (Austin, 2012; O'Brien, 2003; Viere et al., 2007).  

The category emissions to water was assessed as hot spot by three experts. Untreated wastewater 

from coffee farms and coffee processing can cause serious environmental problems (Beyene et al., 

2012; Viere et al., 2007). As the experts mentioned, the discharge of untreated wastewater from 

farms, wet processing and washing pollute nearby water basins with organic and inorganic residues, 

solid waste and bad odors (Barbier, Hearne, Gonzalez, Nelson, & Castaneda, 2003; Donald, 2004; 

Pelupessy & Díaz, 2008). Eutrophication, a low pH-value and aquatic-toxicity are the results of that 

(Chanakya & Alwis, 2004; Viere et al., 2007).  
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5.3.2 Results: Processing phase 

The eHSA for the processing phase did not reveal any hot spots (see Figure 7). According to all six 

experts, none of the seven categories in the processing phase was a hot spot. No final hot spots were 

identified in this phase. 

 

Figure 7. Results for the processing phase: The figure shows the hot spot scores (y axis) for the seven 
environmental categories (x axis) assessed by the six experts (colored bars). Each colored bar represents the 
hot spot score of one expert. Hot spot scores (y axis) were calculated according to the eHSA. All experts 
assessed every environmental category. The bars not shown are hot spot scores of 0. Hot spot scores of 6 or 9 
are considered as hot spots. 

During the interviews, the experts gave a few comments to explain why there are no hot spots in the 

processing phase. In Germany, the environmental impacts of the coffee industry have been reduced 

by environmental regulations. Most of the coffee is sold in vacuum packaged bricks made of paper 

and plastic with low environmental impact. The energy consumption from the roasting process of 

coffee is of low environmental relevance. Water is only used after the roasting process to cool the 

roasted beans. The coffee factories in Germany do not need much space; hence, they do not cause 

much biodiversity loss or land use change. The roasting and packaging processes do not produce 

much waste. The by-products of these processes can be recycled. Emissions caused by 

transportation, roasting, packaging and processing are of low environmental relevance. The roasting 
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process does not produce wastewater. The wastewater from cleaning the roasting machines is 

treated in treatment plants. 

5.3.3 Results: Use phase 

The seven environmental categories in the use phase were assessed differently by the experts. Three 

experts stated that the environmental impacts related to energy resources represent a hot spot. The 

categories raw materials and waste were each assessed as hot spots by two experts. One expert 

pointed out that emissions to air was a hot spot. None of the experts thought that water resources, 

land use and biodiversity, or emissions to water represent hot spots in the use phase.  

Each expert assessed a different number of hot spots in the use phase (see Figure 8). The organic 

company expert assessed four hot spots. The governmental agronomist identified two hot spots. The 

assessments by the conventional company expert and the foundation expert revealed one hot spot. 

None of the categories in the use phase were hot spots according to the industry representative and 

the non-governmental organization expert. 

The use phase contains one final hot spot. The category energy resources was assessed as a hot spot 

by at least three experts (see Figure 8).  

  



27 
 
 

 

 

Figure 8. Results for the use phase: The figure shows the hot spot scores (y axis) for the seven environmental 
categories (x axis) assessed by the six experts (colored bars). Each colored bar represents the hot spot score of 
one expert. Hot spot scores (y axis) were calculated according to the eHSA. All experts assessed every 
environmental category. The bars not shown are hot spot scores of 0. Hot spot scores of 6 or 9 are considered 
as hot spots. 

 

During the interviews, the experts gave a few comments to explain why they assessed the use phase 

as they did. According to the experts, the preparation of coffee by consumers with coffee machines 

requires a large amount of energy. The experts pointed out that the use phase consumes more than 

half of the total energy demand of coffee. In terms of raw materials, the high consumption of 

disposable coffee cups represents an environmental problem. Water consumption for coffee in 

Germany was assessed as having a low environmental impact. Coffee consumption neither leads to 

land use change or biodiversity loss in Germany, nor does it produce much waste. Spent coffee 

ground can be composted. Only the amount of disposed coffee cups represents an environmental 

problem. Emissions to air from consumption and transport were assessed to be of low environmental 

relevance. The wastewater in Germany is treated and represents therefore no considerable 

environmental problem. 
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5.3.3.1 Discussion of final hot spots: Use phase analysis 

This study revealed one final hot spot in the use phase. The category energy resources is a hot spot 

according to three experts. According to them, energy consumption in this phase is caused by the 

preparation of coffee by the consumer. The high energy consumption from the use phase is also 

discussed in literature. Brewing coffee and keeping it warm consumes energy in form of electricity 

(Viere et al., 2007). A Swiss research project revealed that 75% of the total energy use of a coffee 

machine is consumed for the standby mode and the keep warm function (Stratmann, Liu, & Quack, 

2010). 

5.3.4 Results: Waste treatment phase 

The eHSA of this phase shows no hot spots (see Figure 9). All seven categories were not rated as hot 

spots by the experts. Therefore, no final hot spots were identified in this phase. 

 

Figure 9. Results for the waste treatment phase: The figure shows the hot spot scores (y axis) for the seven 
environmental categories (x axis) assessed by the six experts (colored bars). Each colored bar represents the 
hot spot score of one expert. Hot spot scores (y axis) were calculated according to the eHSA. All experts 
assessed every environmental category. The bars not shown are hot spot scores of 0. Hot spot scores of 6 or 9 
are considered as hot spots. 

 

The experts gave a few comments for the waste treatment phase. All of them denied to be experts 

for this phase. According to the experts, the treatment of coffee waste neither requires many raw 
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materials nor does it have an impact on land use or biodiversity. When coffee machines are disposed, 

they can be recycled. There are no specific emissions to air or water from treating coffee waste. 

5.4 Results and discussion of the survey – Sub-research question 3: What are the most 

relevant environmental impacts along the value chain of German coffee according to 

consumers? 

The survey version of the eHSA for coffee was answered by 269 consumers. Table 5 compares the 

answers from consumers and experts by showing the share of all experts and consumers which 

assessed the categories as hot spots.  

At least 50% of the consumers assessed six categories in the agriculture phase as hot spots (see Table 

5). The categories raw materials, energy resources, water resources, land use and biodiversity, 

emissions to air, and emissions to water are hot spots according to the consumers. None of the 

categories from the processing phase, use phase, and waste treatment phase were identified as hot 

spots by at least 50% of total consumers.  

Table 5. Comparison of consumer and expert assessment: This table compares the share of all experts 
interviewed (N=6) and consumers surveyed (N= 269) which assessed the environmental categories as hot 
spots. I highlighted the percentage when at least half (50%) of total experts and consumers assessed the 
category as a hot spot.  
Environmental 
categories 

Agriculture Processing Use Waste treatment  
Experts Consumer Experts Consumer Experts Consumer Experts Consumer 

Raw materials 17% 77% 0% 47% 33% 34% 0% 30% 
Energy resources 67% 75% 0% 39% 50% 16% 0% 22% 
Water resources 67% 73% 0% 34% 0% 25% 0% 18% 
Land use & biodiversity 67% 83% 0% 26% 0% 35% 0% 26% 
Waste 33% 17% 0% 18% 33% 22% 0% 29% 
Emissions to air 83% 69% 0% 38% 17% 17% 0% 20% 
Emissions to water 50% 76% 0% 28% 0% 17% 0% 25% 
 

The evaluations from the consumers are more evenly spread and undifferentiated across categories 

and phases, in comparison to the results from the experts. All 28 categories were assessed as hot 

spots by at least 16% of all consumers. The experts assessed only 11 categories as possible hot spots 

with at least 17% of all experts. 

Experts and consumers agreed on assessing energy resources, water resources, land use and 

biodiversity, emissions to air and emissions to water in the agriculture phase as hot spots. The 

consumers and experts differ in only two assessments. Solely the consumers assessed the category 

raw materials in the agriculture phase as a hot spot, with a very high percentage (77%) identifying 
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this as a hot spot, whereas only one expert was of the same opinion. In contrast, only the experts 

assessed the category energy resources in the use phase as a hot spot, while consumers ranked this 

with the lowest impact category within all phases.  

5.4.1 Discussion of results from experts and consumers 

Experts and consumers assessed six hot spots in total from which five categories were the same and 

only one was different. The experts did the assessment based on the factsheet and their expertise 

whereas the consumers based their answers only on the factsheet and personal opinion. It is 

interesting to see that, although the experts had more expertise on the topic, their results only differ 

in one hot spot. 

If coffee consumers decide to take expanded environmental responsibility, coffee companies have to 

make their value chains more environmentally friendly, if they do not want to risk losing 

environmental responsible consuming costumers (Jeppesen & Hansen, 2004; Kogg & Mont, 2012). 

Coffee companies will then need to collaborate with farmers and processers in producing countries 

to reduce the environmental impacts of the five final hot spots in the agriculture phase. 

Therefore, making coffee consumers aware of the impacts is crucial for pursuing a sustainable 

consumption and production. Consumers need to know about the effects of their consumption and 

their opportunities to contribute to a sustainable development in developing countries (Shanahan 

& Carlsson-Kanyama, 2005). Only 16% of all consumers are aware that their energy consumption is 

representing a hot spot. Hence, they are not aware that their own energy consumption due to 

brewing and keeping coffee warm is a final hot spot according to the experts.  

5.5 Results and discussion – Sub-research question 4: What recommendations can be 

made to make German coffee more environmental friendly?  

In this section I combined the results from my literature review, interviews, eHSA and online survey 

to derive recommendations for how to make German coffee more environmentally friendly. I 

focused on the final six hot spots as they are the most relevant and urgent environmental impacts of 

coffee. 

5.5.1 Recommendations agriculture phase: Initiate projects to reduce impacts in Coffee 

producing countries 

To tackle the final hot spots from the agriculture phase, projects need to be initiated in which coffee 

companies from consuming countries and coffee farmers in producing countries develop solutions 
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that are in line with a sustainable development. This process needs to be accompanied by 

researchers and non-governmental organizations in order to develop less-impact cultivation and 

processing methods and to communicate aims and results to consumers. Reducing the impacts from 

final hot spots is connected with costs and consumers need to be aware and ready to pay for it.  

In the agriculture phase the categories energy resources, water resources, land use and biodiversity, 

emissions to air and emissions to water were assessed as final hot spots. They are all connected to 

farming and processing methods applied by coffee farmers in developing countries. Projects should 

focus on five goals which I developed based on the results of the former research questions (see 

Figure 10). 

 

Figure 10. Suggested goals for the agriculture phase: Five suggested goals for research projects to reduce the 
impacts of the five final hot spots from the agriculture phase. The goals were developed based on the results 
from sub-research questions 1-3. The linkages indicate which final hot spots each goal addresses.  
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5.5.2 Recommendations use phase: Reduce energy consumption from coffee brewing and 

standby mode 

In the use phase the category energy resources was assessed as a final hot spot. According to the 

experts, the high energy demand comes from coffee brewing and the standby mode to keep it warm. 

Only 16% of all consumers are aware that their energy consumption is a final hot spot (see Table 5). 

Therefore, based on the results from the former research questions, I recommend one goal to reduce 

their energy consumption. A future research project should have a consumer-oriented approach and 

should focus on how consumers use coffee machines (Witt, 2011). As the standby mode uses much 

energy, consumers should be advised to use it less, for instance by putting their coffee into thermos 

flasks to keep it warm. This information needs to be shared with energy-saving campaigns from 

governments and non-governmental organizations, which focus on energy-saving in households. 

Furthermore, consumers could be recommended to use coffee machines without auto-warm and 

standby mode, and which brew the coffee right into an insulated pot. A Swiss research project 

revealed that 75% of the coffee machines energy use is consumed for the standby mode and the 

keep warm function (Stratmann et al., 2010). 

6 Discussion 

6.1 Discussion of final results 

This study revealed that five final hot spots are caused in the agriculture phase and therefore located 

in developing countries. Only one hot spot is caused in the consumer country Germany which is a 

developed country. As coffee is mostly produced in developing countries (Austin, 2012) viewing 

coffee from an unequal exchange perspective is interesting. Consequently, it would be interesting to 

investigate how this unbalance of environmental problems between producing and consuming 

countries can be changed. According to the experts there are less environmental problems in 

Germany because of higher environmental standards and regulations. Most of the coffee-producing 

countries have low environmental standards and regulations (Austin, 2012). A further study could 

investigate how companies and consumers can be convinced to take expanded environmental 

responsibility of their actions and consumption of coffee (Kogg & Mont, 2012). It is crucial to 

communicate to consumers in the rich parts of the world the impacts of their consumption and their 

contribution opportunities to a sustainable development in the developing world (Shanahan 

& Carlsson-Kanyama, 2005). Consumers from the North need to acknowledge that their 
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unsustainable consumption create social and environmental problems in the South (Micheletti & 

Follesdal, 2007).  

It was surprising that five final hot spots from the experts were also assessed as hot spots by 

consumers (see Table 5). Their assessments diverged only in two hot spots. This shows that 

consumers had similar opinions as the experts, although they had only the information from the 

factsheet to do the assessment.  

My findings and the findings from Salomone (2003) who did a lifecycle assessment of coffee ten 

years ago show similar results. Both studies show that the greatest impacts are caused in the 

agriculture and use phases (Salomone, 2003). Furthermore, both studies show that the impacts in 

the processing phase and waste treatment phase are rather negligible (Salomone, 2003). It is 

surprising that after ten years, the environmental hot spots of coffee are still the same.  

6.1.1 Implication of results  

The results of this study can be starting points to develop sustainable solutions following two 

different approaches in subsequent research. The first approach could be a technological approach. 

This means that impacts could be reduced by inventing and using more efficient or effective 

technologies. According to the experts, the use of eco-pulpers during the wet processing method, 

which would reduce the amount of used water, is one possible example of a technological solution. 

Furthermore, detailed life cycle assessments that identify and quantify the exact sources of 

environmental impacts are also in line with this approach and are recommended by the authors of 

the eHSA (Bienge et al., 2010).  

A second approach to create sustainable solutions could be to conduct a more comprehensive 

research project which is in line with sustainability science. This approach is suggested as an outcome 

of this study because the economic and social drivers behind each environmental impact need to be 

understood and addressed in order to create sustainable solutions. Many farmers in developing 

countries are dependent on coffee exports as they provide labour, income, and subsistence (Austin, 

2012; International Coffee Organization, 2010). Decreasing the demand of coffee consumption in the 

developed world to reduce the environmental impacts of coffee is most likely not a solution as it 

could put farmers out of business on which they inevitably depend.  

Such a future research project could focus on the dynamic and complex interactions between the 

environment and society (Clark & Dickson, 2003) in relation to coffee consumption and production. 
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Environmental impacts of coffee are interlinked with social phenomena, different ideologies, and 

paradigms. Therefore, the social drivers of coffee impacts need to be investigated in two steps. The 

first step includes the identification and understanding of stakeholders, and social and economic 

drivers which lead to the processes that cause the environmental impacts (see Figure 11). All 

stakeholders which are directly or indirectly affected by coffee need to be identified and included 

into the planning process of solutions. This identification and understanding of the drivers can be 

done in another research project and needs to involve a collaborative process with scientists, 

companies, farmers, governments, consumers, foundations, non-governmental organizations, 

unions, and associations. A transdisciplinary research approach (Lang et al., 2012) or action research 

approach (Taylor, Wilkie, & Baser, 2006) could be appropriate for the development of sustainable 

and legitimate solutions. The second step could focus on the development of sustainable solutions 

for the environmental impacts of coffee. One possible way to come up with solutions in a future 

research project could be to frame the environmental impacts into a DPSIR framework (United 

Nations Environment Programme, 2007). Framing the environmental impacts in the DPSIR 

framework could help to understand the complexity of the problems from different perspectives by 

identifying drivers, pressures, and impacts to create sustainable responses (see Figure 12).  

 



35 
 
 

 

 

Figure 11. Future research design to identify social and economic drivers: The six final hot spots from this 
thesis can be research areas for a future research project. To understand why the identified environmental 
impacts occur, the social and economic drivers need to be understood.  
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Figure 12. Framing environmental hot spots in the DPSIR framework: This is one example of how sustainable 
solutions (responses) could be created for the environmental impacts of coffee. By putting the environmental 
hot spots of coffee into the DPSIR framework, the drivers could be analyzed (United Nations Environment 
Programme, 2007). I modified the original DPSIR framework by placing the environmental impacts into state-
and-trends (green box). The other boxes have not been modified to be specifically relevant to coffee, but this 
would be done in the future projects and be one of the outcomes of the research.  

 

6.1.2 Considerations of results and their use 

The results of this thesis were created with a methodology that had an underlying positivist stance. 

However, reflecting on the results from a sustainability science perspective reveals that the 

environmental problems of coffee cannot be solved only with a natural science approach. Simply 

reducing the impacts by using more efficient or effective technologies will unlikely lead to 

sustainable outcomes. 

To create sustainable solutions for the final hot spots, their underlying drivers need to be understood 

and changed. The complexities of the problems need to be understood. Therefore, the creation of 

sustainable solutions should include different ways of how to approach the problem. Two possible 
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perspectives which could help to understand and solve the problems from a sustainability science 

perspective are an interpretivist and critical realist stance.  

An interpretivist stance can help to understand why our society and current ways of consumption 

and production drive farmers to do intensive agriculture and use agrochemicals (Mikkelsen, 2005). I 

assume that it is not only the farmers’ own will and choice to use agrochemicals, but that they are 

responding to market pressures and other larger factors outside their direct control. Societal drivers 

including market competitiveness and consumers who do not want to pay coffee prices which 

include environmental externalities are making them do it (Austin, 2012).  Therefore, the final hot 

spots need to be understood from an interpretivist stance (see Figure 11). 

A critical realist stance is needed to analyze the underlying structures of the final hot spots in order 

to change them (Bryman, 2008; Mikkelsen, 2005). For instance, the power-relations between coffee 

actors and the barriers of each actor to act in an environmentally-friendly manner need to be 

analyzed (Cox, 2001).  In the case of agrochemicals and coffee, we need to understand which social 

structures lead to the final hot spots and which actors (e.g., farmers, processors, companies, unions, 

non-governmental organizations, associations, and consumers) need to collaborate in order to create 

sustainable solutions (see Figure 12). 

6.2 Discussion of methodology 

During my research I faced several problems and limitations, which I want to discuss for each part of 

my methodology. First, my literature review was limited as I only used articles and studies in English 

and German that I could access through LibHub and Google. It would have been beneficial to search 

for sources in Portuguese, Vietnamese and Spanish as those are the languages within most of the 

producing countries. Based on this literature review, I created a two page factsheet for the 

interviews. This is possibly a source of errors because I had to reduce information from 35 articles 

and 4 studies.  

My interviews were the source of information to calculate the final hot spots, but they did not 

provide enough information to thoroughly understand these hot spots and on how they could be 

solved. The experts did not have time for in-depth interviews, only 30-60 minutes (see Table 3). This 

time was sufficient to do the assessment, but it was insufficient time to discuss the whole value chain 

of coffee, to ask why the respective environmental impacts exist and how they could be solved. 

Longer interviews could have led to a better understanding of the causes of each hot spot. Most of 
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the time was used to assess each environmental impact. As mentioned before, another problem was 

that I only interviewed six experts in Germany. Although this represented all experts in Germany who 

were willing to participate, the validity and precision of my results would have increased if I had 

interviewed more experts, as well as actors from the different phases of the coffee value chain 

including farmers, roasters, consumers, waste removers, coffee unions, and associations.  

The calculation of the eHSA was easy to follow, but it reduced a lot of information into single 

numbers. The eHSA only defines hot spot scores of 6 and 9 points as hot spots, but it neither explains 

the meaning of scores of 0, 1, 2, 3 or 4 explicitly nor does it distinguish between the meaning of a 6 

or 9. 

The seven environmental categories and four lifecycle phases of the eHSA predefined the results. In 

total 28 categories could possibly be hot spots according to the eHSA. The results might have been 

different if other categories or lifecycle phases had been used. For example, Salomone (2003) 

assessed coffee with eight impact categories, which are air acidification, aquatic eco-toxicity, 

eutrophication (water), human toxicity, terrestrial eco-toxicity, greenhouse effect, depletion of ozone 

layer, and photochemical oxidant formation (Salomone, 2003). A study done by the European 

Commission (2006) grouped the possible environmental impacts of European products into eight 

categories, which are abiotic depletion, global warming, ozone layer depletion, human toxicity, 

ecotoxicity, photochemical oxidation, acidification, and eutrophication (European Commission, 

2006). The eHSA (Bienge et al., 2010), the LCA from Salomone (2003), and the study from the 

European Commission (European Commission, 2006) are different approaches to categorize the 

various kinds of environmental impacts (Lenzen et al., 2012; Lenzen et al., 2007; Tukker & Jansen, 

2006). However, this variety makes it difficult to compare studies that use different categories. It 

could be helpful for further research if the categories for environmental impacts of products would 

be standardized.  

6.3 Recommendations to improve methodology 

The aim of the main research question was to identify the most relevant environmental impacts 

along the value chain of German coffee. The results of the literature review and the interviews 

answered this question to a certain extent. I identified environmental categories according to the 

eHSA as hot spots (Bienge et al., 2010). Furthermore, in the results section I presented comments 

from the interviews to explain the answers of the experts. As a result I can say which environmental 

categories present hot spots. However, this information does not show exactly which processes are 



39 
 
 

 

causing the impacts. By following this method, it could be the case that all experts assessed the same 

category as a hot spot but they all based their decisions on different reasons. Therefore, it would be 

an improvement of the methodology, if experts had to explain on which information they base their 

decision regarding the hot spots in order to understand exactly what causes these environmental 

problems. 

I have two recommendations to improve the methodology of the interview-based eHSA (see Figure 

13). First, an improvement could be to ask the experts to explain their reasoning for the categories 

that they identified as hot spots. This would help to know which specific processes cause the impacts 

and to define first steps for improvements. Second, I would recommend interviewing at least two 

experts from each lifecycle phase in order to increase validity and reliability of the results.  

I designed an ideal interview-based method of an eHSA (see Figure 13). It is a modification of an 

eHSA and feasible within a thesis when assessing complex and global value chains. The original eHSA 

involves organizing workshops to which stakeholders and experts are invited to commonly estimate, 

evaluate, identify, and verify the hot spots (Bienge et al., 2010). However, organizing such a 

workshop could be difficult and not feasible for all researchers and for products which have complex 

and global value chains. In the case of coffee, it would have been difficult to get farmers from 

producing countries and actors from Germany together to assess the environmental impacts. 

Therefore, I developed this modification of the eHSA (see Figure 13) for researchers without much 

financial support and who want to assess complex and global value chains. 

This modification of the eHSA can lead to more comprehensive results. If all experts are only 

interviewed for one lifecycle phase than they have also enough time during the interview to explain 

what the concrete environmental impacts are, which processes, and social drivers possibly cause 

them.  

The interview-based eHSA follows the principal of an original eHSA but has the following differences 

(see Figure 13). All expert consultations are done via interview separately. At least two experts of 

each lifecycle phase need to be interviewed. The estimation of the absolute environmental impacts, 

the evaluation of relative environmental impacts, and the identification of the hot spots of each 

expert are done separately. The final hot spots are identified in a fourth step were the researcher has 

to combine the results of all assessments and decide on criteria defining the final hot spots for each 

phase (e.g., the majority, all, or at least half of the experts). An essential benefit of this interview-

based eHSA is that the experts need to explain the causes being related to their hot spots.  
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Figure 13. Ideal interview-based environmental Hot Spot Analysis: This is the process of an ideal interview-
based eHSA which was designed by the author. The two main differences in comparison to the original eHSA 
are that at least two experts of each lifecycle phase need to be interviewed and that experts need to explain 
the causes of their hot spots.  

 

6.4 Contribution of Environmental Hot Spot Analysis for sustainability science 

The eHSA is a tool to identify urgent impacts along value chains and makes a valuable contribution to 

sustainability science because it is a useful tool within the topic of sustainable consumption and 

production. The eHSA is a tool that produces problem-driven knowledge, uses scientific methods and 

data, includes the opinions and knowledge from practitioners, and is action-oriented because its 

results form the basis for creating sustainable solutions (Clark & Dickson, 2003). However, the eHSA 

is only a first step tool to identify problem areas and does not provide solutions. From a sustainability 

science perspective, the next step after an eHSA would be to focus on the dynamic and complex 

interactions between the identified environmental impacts and society in order to tackle these 

problems (Clark & Dickson, 2003). As suggested above (see Figure 11 and 12), sustainable solutions 

for environmental impacts need to be coproduced by close collaboration between scientists, 

practitioners, and other stakeholders (Clark & Dickson, 2003).  

The eHSA is a product-oriented tool (Lebel & Lorek, 2010) which can help small, medium or large 

companies to reduce the environmental impacts along their product chains. As Kogg et al. (2012) 

pointed out transforming the sustainability performance of product chains is the most recent trend 
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followed by companies to implement sustainability (Kogg & Mont, 2012). The eHSA of this study 

provided an overview of the environmental impacts of German coffee and the results are useful for 

coffee companies doing GVCM (Marchi et al., 2013) or SCM (Kogg & Mont, 2012) to manage 

environmental impacts along their value chains.  

Lead firms of the German coffee industry which use GVCM could decide to comply with 

environmental standards along their entire value chains and request from their coffee suppliers in 

developing countries to reduce the environmental impacts within the agriculture phase (Jeppesen 

& Hansen, 2004; Marchi et al., 2013). German coffee roasters and retailers are powerful players 

(Tukker, 2010) which form the globally spread production and distribution networks of German 

coffee and therefore play crucial roles if it comes to improving the environmental performance of 

coffee (Gereffi et al., 2005; Marchi et al., 2013). They have the potential to share their knowledge of 

environmental impacts (Marchi et al., 2013), and to govern (Gereffi et al., 2005) and coordinate inter-

firm linkages to work on the environmental impacts (Gibbon et al., 2008). 

German coffee companies practicing SCM can use the results of this thesis with their suppliers as 

starting points for environmental improvements within their value chain. By following an integrative 

approach which focuses on a strong collaboration with only a few suppliers, companies can increase 

their product value of coffee to consumers (Kogg & Mont, 2012) and create inter-firm advantages to 

be more effective, efficient, productive, and most importantly competitive (Janvier-James, 2011). 

Close collaboration between coffee companies and their importers, processors, and farmers, e.g., in 

the form of joint environmental planning and shared environmental know-how, are inevitable to 

improve the environmental performance of German coffee (Vachon & Klassen, 2008). Although this 

collaborative approach is under critique for an unbalanced power-structure (Cox, 2001; Faria 

& Wensley, 2002), it can help coffee companies in Germany to understand their supplier’s in 

producing countries and help to initiate as well as improve the overall environmental performance of 

German coffee (Kogg & Mont, 2012). 

Companies which are practicing GVCA or SCM to take environmental responsibility are often 

stakeholder and especially consumer driven (Jeppesen & Hansen, 2004; Kogg & Mont, 2012). This 

reflects one side of the complexity of environmental problems and highlights the possibility of 

stakeholders and especially of consumers to force companies to take more responsibility for the 

environment. Therefore, the creation of sustainable solutions for global product chains like the 

German coffee chain needs to involve consumers as well. They need to know about the effects of 
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their consumption and the power they may exercise by demanding sustainable products like 

sustainable coffee.  

This study offers support to sustainability scientists and practitioners in different ways. The results of 

this study indicate fields for environmental improvements and further research to make coffee more 

environmentally friendly. They can be used by German coffee companies which practice GVCA or 

SCM to improve the environmental performance of their coffee value chains. Furthermore, I showed 

how the environmental impacts identified as hot spots represent starting points for future research 

and the development of sustainable solutions. I placed the host spots in a DPSIR framework in order 

to show how a future research project could develop an understanding for their underlying social 

drivers and to develop sustainable solutions (see Figure 12). Creating sustainable solutions for these 

environmental problems requires collaboration between actors from various fields and disciplines 

including coffee farmers, coffee companies, natural scientists, social scientists, and engineers 

(Jerneck et al., 2011). The hot spots have to be understood as symptoms of structural problems of 

our society, economy, and current ways of consumption and production. As I realized some 

limitations of conducting en eHSA within a thesis, I also designed an ideal interview-based eHSA for 

future research on environmental impacts along global value chains (see Figure 13).  

6.5 Limitations  

A shortcoming of this thesis is that I did not interview specific experts from the use and waste 

treatment phase. None of my six experts knew in-depth about the environmental impacts of the use 

and waste treatment phase. However, they assessed them as well as they all had a good overview of 

the environmental impacts of coffee in general.  

My results may differ from what an original eHSA would have shown. The original eHSA involves 

workshops at which experts and stakeholders have to discuss and commonly define the hot spots 

(Bienge et al., 2010). I conducted six separate interviews and combined the results in order to define 

the final hot spots of this study. This could have led to different results, as experts and stakeholders 

did not have the chance to discuss the environmental impacts, convince each other, and create more 

legitimate results. However, doing such a workshop was not feasible within this research project as it 

was impossible to bring all coffee experts together. 

This thesis focused only on environmental impacts. From a sustainability perspective, it would have 

been beneficial to analyze also the social impacts of coffee as well, e.g., lower rates of secondary 
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schooling among rural households (Austin, 2012). Analyzing only environmental impacts provided a 

limited understanding of the sustainability challenges of coffee. Conducting a Sustainability Hot Spot 

Analysis which assesses environmental and social impacts could provide new insights into the 

sustainability challenges related to coffee (Bienge et al., 2010).  

The thesis’ research focused on the value chain of German coffee as only experts from Germany 

were interviewed. Environmental impacts from other producing and consuming countries remained 

unconsidered. However, Germany is one of the biggest global coffee consumers and imports from 

the main coffee producing countries worldwide. Therefore, the identified environmental hot spots 

also provide a good impression of environmental impacts of the coffee value chain in general.  

The results from the consumer survey may be biased since the consumers had only the factsheet 

information and their knowledge to do the assessment. Therefore, their answers could have been 

influenced by the factsheet and the terms I used. However, the aim of the consumer survey was to 

get a first impression about how consumers assess the environmental impacts compared to the 

experts.  

7 Further research 

This study revealed three possible research projects for further research. The first one focuses on 

how the identified final hot spots can be solved in a sustainable way (see Figure 11 and 12). An 

analysis of the underlying economic and social drivers of the environmental impacts from a 

sustainability science perspective could reveal their complexity and provide insights for long-term 

sustainable solutions in the coffee industry. Transdisciplinary and action research methods could be 

suitable for such a research project.  

The second research project could focus on how to improve or expand the methodology of the eHSA. 

The original as well as the suggested interview-based eHSA fail to take complexity and interlinkages 

of environmental impacts into account. Both approaches use a positivist stance and focus on 

providing a description of the situation without giving information on how to act or solve the 

identified hot spots. Furthermore, both approaches could make more use of the information 

gathered from the literature by, for instance, comparing the importance of environmental impacts 

noted in the literature with the assessment from the experts.  
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The third research project could focus on social and environmental impacts from coffee exports from 

an unequal exchange perspective (Austin, 2012). This study revealed that five out of six 

environmental hot spots of coffee are located in producing countries and therefore in developing 

countries. It would be interesting to conduct research and create solutions to tackle the unbalanced 

benefits and impacts of coffee between all actors of coffee along the whole value chain  

8 Conclusion 

This study has identified the most relevant environmental impacts along the value chain of German 

coffee by conducting a modified interview-based eHSA. The results show that five hot spots in the 

agriculture phase and one hot spot in the use phase need to be addressed in order to make German 

coffee more environmentally friendly. During the production of raw coffee in developing countries, 

the consumption of energy and water needs to be reduced as well as the impacts on biodiversity, 

land, air, and water. The interviews revealed that two overall farming processes cause these impacts. 

The first cause is related to the trend towards intensive agricultural processes which use high 

amounts of agrochemical. This type of coffee farming also does not leave space for shade trees on 

farms which are important for biodiversity, land, air, and water. The second cause is related to the 

processing steps of coffee beans including drying, hulling, and wet processing. The hot spot in the use 

phase is related to the energy consumption of the consumer for brewing coffee and keeping it warm 

with the standby modus. 

Although the eHSA method has certain limitations and possibly contradicts sustainability science in 

some ways, by conducting an eHSA practitioners, sustainability scientists, and other action 

researchers can be shown where further research and action is needed. The eHSA contributes to the 

implementation of SCP by detecting areas for environmental improvement but it does not analyze 

the complexity of each identified problem. This tool can be applied to different value chains, which 

are suspected to have environmental impacts, without high costs and much time making it useful 

and desirable for businesses and researchers.  

Another outcome of this thesis is the design of an enhanced interview-based version of an eHSA for 

other researchers to use (see Figure 13). Using the original method showed me how an eHSA could 

be modified for sustainability scientists. Therefore, I proposed another approach of how the eHSA 

could be used by other researchers to identify urgent environmental problems along value chains 

and bring more depth into the discoveries.  
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Implementing SCP by making global value chains more environmentally friendly is an important step 

towards a sustainable development. Reducing the environmental impacts of our daily consumption 

and decoupling economic growth and well-being from environmental degradation is a sustainability 

challenge which we need to tackle. Environmental assessment tools like the eHSA are useful as they 

provide companies, practitioners, and scientists with information on value chains, and on where to 

start and on what to focus on. However, the discussion of this thesis indicates that environmental 

impacts such as those of coffee consumption and production are also linked to social drivers. 

Therefore, I suggest that future research and projects which aim at reducing environmental impacts 

need to include participatory methods and take social aspects into account.  
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Bewertungsmatrix:  
Bewertungsskale: 0 „keine Relevanz“, 1 „geringe Relevanz“, 2 „mittlere Relevanz“, 3 „hohe Relevanz“ 

Produktion von Rohkaffee in Anbaugebieten 
Kategorie Umweltproblem Bewertung 
Rohstoffe Der Abbau von Rohstoffen zur Herstellung von Treibstoffen, Pestiziden, 

Düngern und Brennholz welche im Anbau benötigt werden führt zu hohen 
Abholzungsraten und Ausbeutung natürlicher Ressourcen.  

 

Verbrauch von 
Energie 

Die Herstellung von Treibstoffen, Elektrizität, Pestiziden und Düngern benötigt 
einen hohen Energieeinsatz. 

 

Verbrauch von 
Wasser 

Die Verarbeitung und der Trocknungsprozess von Rohkaffee benötigen einen 
hohen Wasserbedarf. Im Vergleich zur Sun-Drying-Methode wird bei der 
Verwendung der Wet-Drying-Methode besonders viel Wasser gebraucht 
(bevorzugt für Arabicabohnen). Kaffee hat den höchsten Wasserfußabdruck 
von nach Deutschland importierten Landwirtschaftsprodukten. 

 

Landnutzung & 
Biodiversität 

Die Ausbreitung von Kaffeeplantagen führt zur Abholzung von natürlichen 
Regenwäldern und dem Verlust von Habitaten. Der Trend zu Plantagen mit 
reduzierter oder ohne Schattenbepflanzung verstärkt den Verlust an 
Biodiversität. Der Anbau von Kaffee führt zu toxischen Belastungen und 
Verschlechterung der Böden aufgrund von intensiver Landwirtschaft und der 
Verwendung von Pestiziden und Düngern.  

 

Müll Die Produktion von Rohkaffee verursacht riesige Mengen an organischem 
Material in Form von Schalen und Fruchtfleisch.  

 

Luftemissionen Die Verwendung von Stickstoffdüngern, die Verarbeitung und der Transport 
der Rohwaren verursachen Treibhausgasemissionen wie zum Beispiel 
Kohlenstoffdioxid und Stickstoffoxide.  

 

Verschmutzung 
von Wasser 

Die Verwendung von Pestiziden und Düngern führt zu einer Verunreinigung 
und Eutrophierung von Oberflächengewässern und Grundwasserbecken. Die 
Verarbeitung von Kaffee verursacht riesige Mengen an Abwasser, welches 
stark mit anorganischem und organischem Material belastet ist und 
aquatisches Leben gefährdet.  

 

Röstung und Verpackung von Kaffee in Deutschland 
Kategorie Umweltproblem Bewertung 
Rohstoffe Der Abbau von Rohstoffen zur Herstellung von Verpackungsmaterial (Plastik, 

Papier, Aluminium, etc.) und Treibstoffen (Gas, etc.) welche für die Röstung 
und Verarbeitung benötigt werden führt zu hohen Abholzungsraten und 
Ausbeutung natürlicher Ressourcen. 

 

Verbrauch von 
Energie 

Die Kaffeeröstung sowie die Herstellung von Papier und Plastik für die 
Verpackungen sind energieintensive Prozesse. Die Herstellung von Papier ist 
auf Platz fünf der energieintensiven Industrien in Deutschland.  

 

Verbrauch von 
Wasser 

Die Herstellung von Papier für die Verpackung benötigt hohe Mengen an 
Wasser. 

 

Landnutzung & 
Biodiversität 

Die Fabriken für die Röstung, Verpackung und Weiterverarbeitung nehmen 
Flächen in Anspruch. 

 

Müll Verbrauchter Kaffeesatz, Schalenreste und Verpackungsmaterial sind 
Hauptbestandteile des Mülls, welcher bei der Röstung und Verpackung von 
Kaffee anfällt.  

 

Luftemissionen Der Transport und die Röstung des Kaffees verursachen diverse 
Treibhausgasemissionen (Kohlendioxid, Stickstoffoxide, etc.). 

 

Verschmutzung 
von Wasser 

Die Reinigung von Anlagen für die Kaffeeröstung verursacht Abwasser.  



David Lam Ökologische Hot Spot Analyse von Kaffee 14. März 2013 
 

 

Filterkaffeekonsum und Kaffeemaschine in Deutschland 
Kategorie Umweltproblem Bewertung 
Rohstoffe Der Abbau von Rohstoffen zur Herstellung von Filterpapier, Zucker, 

Pappbechern, Verpackungsmaterial (Plastik, Papier, Aluminium, etc.) und 
Material für die Kaffeemaschine (Glas, Plastik, Stahl, Kupfer, etc.) führt zu 
hohen Abholzungsraten, Ausbeutung natürlicher Ressourcen, 
Verschlechterung von Ökosystemen und Verschmutzung von Wasser und Luft. 
Die Produktion von Milch für den Kaffeegenuss ist mit diversen 
Umweltproblemen verbunden (Treibhausgasemissionen, etc.).  

 

Verbrauch von 
Energie 

Die Zubereitung von Kaffee in Kaffeemaschinen und insbesondere der 
Standby-Modus zum Warmhalten des Kaffee‘s verbrauchen große Mengen an 
Energie. 

 

Verbrauch von 
Wasser 

Der Deutsche trinkt im Durchschnitt 150l Kaffee im Jahr. Für jede Tasse 
werden ca. 140l Wasser für die Herstellung benötigt. Des Weiteren wird 
Wasser bei der Reinigung der Kaffeemaschine benötigt. 

 

Landnutzung & 
Biodiversität 

Die Produktion von Kaffee und der Abbau der Rohstoffe für die 
Kaffeemaschine verursacht Regenwaldabholzung und Biodiversitätsverlust. 

 

Müll Der Kaffeekonsum verursacht Müll in Form von Verpackungsmaterial, 
Kaffeesatz, benutzter Papierfilter, Pappbecher und verwendete 
Kaffeemaschinen.  

 

Luftemissionen Der Transport von Kaffee vom Supermarkt nach Hause, die Kaffeezubereitung 
sowie die Herstellung und der Transport von Kaffeemaschinen verursachen im 
hohen Mengen Treibhausgasemissionen (Kohlendioxid, Stickstoffoxide, etc.) 

 

Verschmutzung 
von Wasser 

Der Kaffeekonsum verursacht Abwässer und kann daher zur Gefährdung 
aquatischen Lebens führen. 

 

 
Entsorgung von Kaffeemüll in Deutschland 
Kategorie Umweltproblem Bewertung 
Rohstoffe Der Transport von Kaffeemüll benötigt Treibstoffe. Der Abbau von 

Treibstoffen führt zu hohen Abholzungsraten und Ausbeutung natürlicher 
Ressourcen. 

 

Verbrauch von 
Energie 

Die Verbrennung und das Recyceln von Verpackungsmaterial verbraucht 
Energie.  

 

Verbrauch von 
Wasser 

Bei der Verbrennung und beim Recyceln von Verpackungsmaterial wird 
Wasser verbraucht.  

 

Landnutzung & 
Biodiversität 

Die Deponierung von Schlacke, Filterasche, Abwasser und Filterkuchen aus der 
Abgasreinigung beansprucht große Flächen und kann zur Belastung von Böden 
führen. Seit 2005 darf kein unbehandelter Müll deponiert werden. 

 

Müll Bei der Verbrennung entsteht Müll in Form von Schlacke, Filterasche, 
Abwasser und Filterkuchen aus der Abgasreinigung. 

 

Luftemissionen Die Verbrennung und das Recyceln von Verpackungsmaterial, Kaffeesatz, 
benutztes Filterpapier und der Kaffeemaschine verursachen giftige Gase und 
Treibhausgasemissionen in Müllverbrennungsanlagen (Kohlendioxid, 
Stickstoffoxide, Dioxine, Furane, Schwermetalle, Methan, etc.). Teile des 
Kaffeesatzes werden auch kompostiert.  

 

Verschmutzung 
von Wasser 

Die Verbrennung und das Recyceln von Kaffeemüll verursacht Abwasser.   
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Name  Uhrzeit beginn  
Organisation  Uhrzeit Ende  
Alter  Datum  
Geschlecht    
 

Interview-Leitfaden 

Kontext des Interviews:  Masterarbeit 

Ziel des Interviews:  Identifizierung von negativen Umweltauswirkungen von Kaffeeproduktion und Kaffeekonsum aus Deutschland 

 

Fragen 

Begrüßen und bedanken, dass die Person Zeit für das Interview hat. 
Fragen , ob es in Ordnung ist, dass das Gespräch aufgezeichnet wird. 
Diktiergerät anschalten. 
Noch einmal nach Einverständnis für Aufzeichnung fragen. 
Ein positives Ereignis ansprechen, damit ein gutes Gesprächsklima entsteht. 

 

Hauptfragen Nebenfragen Antworten Bewertung 
Was ist Ihre Position im 
Unternehmen? 

• Aufgabenbereich?   

Wie sie bereits wissen, untersuche ich mit meiner Mastarbeit die Umweltauswirkungen von Kaffeeproduktion und Kaffeekonsum in Deutschland. Dazu führe ich 
Interviews mit Experten aus der Kaffeebranche durch um die dringendsten Umweltprobleme zu identifizieren. In meiner Untersuchung unterscheide ich den 
Lebenszyklus von Kaffee in vier Phasen: 1. Produktion von Rohkaffee in Anbaugebieten, 2. Röstung und Verpackung in Deutschland, 3. Filterkaffeekonsum und 
Kaffeemaschine in Deutschland und 4. Entsorgung von Kaffeemüll in Deutschland. 
In diesem Interview würde ich gerne mit Ihnen als Experte eine Bewertung der von mir identifizierten Umweltprobleme hinsichtlich ihrer ökologischen Relevanz 
durchführen. Die Bewertungsskala beträgt 0 „keine Relevanz“, 1 „geringe Relevanz“, 2 „mittlere Relevanz“  und 3 „hohe Relevanz“. 
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Produktion von Rohkaffee in Anbaugebieten 
• Was sind Ihrer Meinung nach die 

Umweltprobleme mit hoher 
Relevanz, die durch die 
Produktion von Rohkaffee in 
Anbaugebieten verursacht 
werden? 

• Mittlerer Relevanz? 
• Geringer Relevanz? 
• Keine Relevanz? 
• Wurden hier Aspekte vergessen? 

Umweltauswirkungen in 
Bezug auf 
• Rohstoffe 
• Energieressourcen 
• Wasserressourcen 
• Landnutzung und 

Biodiversität 
• Müll 
• Luftemissionen 
• Wasseremissionen 

  

Röstung und Verpackung in Deutschland 
• Was sind Ihrer Meinung nach die 

Umweltprobleme mit hoher 
Relevanz, die durch die Röstung 
und Verarbeitung von Kaffee in 
Deutschland verursacht werden? 

• Mittlerer Relevanz? 
• Geringer Relevanz? 
• Keine Relevanz? 
• Wurden hier Aspekte vergessen?  

Umweltauswirkungen in 
Bezug auf 
• Rohstoffe 
• Energieressourcen 
• Wasserressourcen 
• Landnutzung und 

Biodiversität 
• Müll 
• Luftemissionen 
• Wasseremissionen 

  

Filterkaffeekonsum und Kaffeemaschine in Deutschland 
• Was sind Ihrer Meinung nach die 

Umweltprobleme mit hoher 
Relevanz, die durch den 
Filterkaffeekonsum und die 
Kaffeemaschine in Deutschland 
verursacht werden? 

• Mittlerer Relevanz? 
• Geringer Relevanz? 
• Keine Relevanz? 

Umweltauswirkungen in 
Bezug auf 
• Rohstoffe 
• Energieressourcen 
• Wasserressourcen 
• Landnutzung und 

Biodiversität 
• Müll 
• Luftemissionen 
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• Wurden hier Aspekte vergessen? • Wasseremissionen 

Entsorgung von Kaffeemüll in Deutschland 
• Was sind Ihrer Meinung nach die 

Umweltprobleme mit hoher 
Relevanz, die durch die 
Entsorgung von Kaffeemüll in 
Deutschland verursacht werden? 

• Mittlerer Relevanz? 
• Geringer Relevanz? 
• Keine Relevanz? 
• Wurden hier Aspekte vergessen? 

Umweltauswirkungen in 
Bezug auf 
• Rohstoffe 
• Energieressourcen 
• Wasserressourcen 
• Landnutzung und 

Biodiversität 
• Müll 
• Luftemissionen 
• Wasseremissionen 

  

Ökologische Hot Spot Analyse 
Welche der vier Lebensphasen von 
Kaffee verursacht Ihrer Meinung nach 
die dringendsten Umweltprobleme? 

• Produktion von 
Rohkaffee in 
Anbaugebieten 

• Röstung und 
Verarbeitung in 
Deutschland 

• Filterkaffeekonsum und 
Kaffeedistribution in 
Deutschland 

• Entsorgung von 
Kaffeemüll in 
Deutschland 

  

Bei der Person bedanken und Fragen, ob evtl. Nachfragen möglich sind. 

Im Gespräch danach: 

Wissen Sie wen ich bezüglich meines Masterarbeitsthemas noch interviewen könnte? 



Category Agriculture Processing Use Waste 
treatment

Environmental 
aspects 2 1 3 1

Category Agriculture Processing Use Waste 
treatment

Raw materials 2 1 2 1

Energy resources 3 2 3 2

Water resources 1 1 1 1

Land use & 
Biodiversity 3 1 1 1

Waste 1 1 2 2

Emissions to air 3 1 2 2

Emissions to water 3 1 1 1

Category Agriculture Processing Use Waste 
treatment

Raw materials 4 1 6 1

Energy resources 6 2 9 2

Water resources 2 1 3 1

Land use & 
Biodiversity 6 1 3 1

Waste 2 1 6 2

Emissions to air 6 1 6 2

Emissions to water 6 1 3 1

Identified 
environmental hot 
spots

4 0 4 0

eHSA by Organic Company



Category Agriculture Processing Use Waste 
treatment

Environmental 
aspects 3 1 0 1

Category Agriculture Processing Use Waste 
treatment

Raw materials 0 1 1 0

Energy resources 0 3 2 1

Water resources 3 0 0 0

Land use & 
Biodiversity 0 0 1 0

Waste 0 0 2 1

Emissions to air 1 2 2 0

Emissions to water 0 0 0 0

Category Agriculture Processing Use Waste 
treatment

Raw materials 0 1 0 0

Energy resources 0 3 0 1

Water resources 9 0 0 0

Land use & 
Biodiversity 0 0 0 0

Waste 0 0 0 1

Emissions to air 3 2 0 0

Emissions to water 0 0 0 0

Identified 
environmental hot 
spots

1 0 0 0

eHSA by Industry representative



Category Agriculture Processing Use Waste 
treatment

Environmental 
aspects 3 1 3 1

Category Agriculture Processing Use Waste 
treatment

Raw materials 3 1 2 1

Energy resources 2 2 3 1

Water resources 3 2 0 1

Land use & 
Biodiversity 2 0 1 1

Waste 1 1 1 1

Emissions to air 3 1 1 2

Emissions to water 1 1 0 1

Category Agriculture Processing Use Waste 
treatment

Raw materials 9 1 6 1

Energy resources 6 2 9 1

Water resources 9 2 0 1

Land use & 
Biodiversity 6 0 1 1

Waste 3 1 1 1

Emissions to air 9 1 1 2

Emissions to water 3 1 0 1

Identified 
environmental hot 
spots

5 0 2 0

eHSA by Governmental agronomist



Category Agriculture Processing Use Waste 
treatment

Environmental 
aspects 3 1 2 1

Category Agriculture Processing Use Waste 
treatment

Raw materials 1 1 2 1

Energy resources 3 1 3 1

Water resources 3 1 1 1

Land use & 
Biodiversity 1 1 1 1

Waste 2 1 1 1

Emissions to air 2 1 1 1

Emissions to water 3 1 0 1

Category Agriculture Processing Use Waste 
treatment

Raw materials 3 1 4 1

Energy resources 9 1 6 1

Water resources 9 1 2 1

Land use & 
Biodiversity 3 1 2 1

Waste 6 1 2 1

Emissions to air 6 1 2 1

Emissions to water 9 1 0 1

Identified 
environmental hot 
spots

5 0 1 0

eHSA by Conventional company



Category Agriculture Processing Use Waste 
treatment

Environmental 
aspects 2 1 2 1

Category Agriculture Processing Use Waste 
treatment

Raw materials 1 2 2 0

Energy resources 1 2 1 1

Water resources 1 2 1 0

Land use & 
Biodiversity 3 1 0 1

Waste 1 1 3 1

Emissions to air 3 1 1 1

Emissions to water 1 1 0 1

Category Agriculture Processing Use Waste 
treatment

Raw materials 2 2 4 0

Energy resources 2 2 2 1

Water resources 2 2 2 0

Land use & 
Biodiversity 6 1 0 1

Waste 2 1 6 1

Emissions to air 6 1 2 1

Emissions to water 2 1 0 1

Identified 
environmental hot 
spots

2 0 1 0

eHSA by Foundation



Category Agriculture Processing Use Waste 
treatment

Environmental 
aspects 3 2 1 0

Category Agriculture Processing Use Waste 
treatment

Raw materials 1 2 2 0

Energy resources 2 2 1 1

Water resources 3 2 1 0

Land use & 
Biodiversity 3 1 0 0

Waste 3 1 1 0

Emissions to air 3 1 1 0

Emissions to water 3 1 0 0

Category Agriculture Processing Use Waste 
treatment

Raw materials 3 4 2 0

Energy resources 6 4 1 0

Water resources 9 4 1 0

Land use & 
Biodiversity 9 2 0 0

Waste 9 2 1 0

Emissions to air 9 2 1 0

Emissions to water 9 2 0 0

Identified 
environmental hot 
spots

6 0 0 0

eHSA by Non-governmental association



Bewertung der Auswirkungen von nicht biologisch
angebautem Kaffee hinsichtlich ihrer Beeinträchtigung der
Umwelt
Begrüßung

Herzlich willkommen zu meiner Umfrage,

vielen Dank, dass Sie sich für diese Umfrage Zeit nehmen. Mit Ihren Antworten unterstützen Sie meine Masterarbeit an der Universität
Lund, welche ich in Zusammenarbeit mit dem Wuppertal Institut für Klima, Umwelt, Energie GmbH durchführe.

Ziel der Befragung ist es, die Auswirkungen von nicht biologisch angebautem Kaffee hinsichtlich ihrer Beeinträchtigung der
Umwelt zu bewerten, welche bei der Produktion und dem Konsum von Kaffee in Deutschland auftreten. Somit richtet sich die
Untersuchung nur an Personen, die Kaffee trinken und in Deutschland wohnen.

Bitte beachten Sie noch folgende Hinweise:

1. Selbstverständlich werden Ihre Angaben streng vertraulich und anonym behandelt. Die Ergebnisse dienen rein
wissenschaftlichen Zwecken.

2. Es ist sehr wichtig für mich, dass Sie möglichst alle Fragen beantworten, auch wenn Sie sich bei der genauen Antwort einer
Frage nicht ganz sicher sind. Eine ungefähre Angabe von Ihnen ist wertvoller als ein unvollständiger Fragebogen.

Die Beantwortung der Fragen wird ca. 10-15 Minuten dauern. Unter allen Teilnehmern verlose ich drei Geschenkkörbe mit Bio-Kaffee
und Bio-Schokolade. Bei Fragen und Anregungen können Sie sich jederzeit gerne an mich wenden (D.Lam@gmx.de).

Vielen herzlichen Dank für Ihre Teilnahme!

Fragen zur Person



Zunächst möchte ich Sie um ein paar allgemeine Angaben zu Ihrer Person bitten.

1. Bitte geben Sie Ihr Geschlecht an. *

2. Wie alt sind Sie? *

-- Please Select --
12 Jahre
13 Jahre
14 Jahre
15 Jahre
16 Jahre
17 Jahre
18 Jahre
19 Jahre
20 Jahre
21 Jahre
22 Jahre
23 Jahre
24 Jahre
25 Jahre
26 Jahre
27 Jahre
28 Jahre
29 Jahre
30 Jahre
31 Jahre
32 Jahre
33 Jahre
34 Jahre
35 Jahre
36 Jahre
37 Jahre
38 Jahre
39 Jahre
40 Jahre
41 Jahre
42 Jahre
43 Jahre
44 Jahre
45 Jahre
46 Jahre
47 Jahre
48 Jahre
49 Jahre
50 Jahre
51 Jahre
52 Jahre
53 Jahre
54 Jahre
55 Jahre
56 Jahre
57 Jahre
58 Jahre
59 Jahre
60 Jahre
61 Jahre
62 Jahre
63 Jahre
64 Jahre
65 Jahre
66 Jahre
67 Jahre
68 Jahre
69 Jahre
70 Jahre
71 Jahre
72 Jahre
73 Jahre
74 Jahre
75 Jahre
76 Jahre
77 Jahre
78 Jahre
79 Jahre
80 Jahre
81 Jahre
82 Jahre
83 Jahre
84 Jahre
85 Jahre
86 Jahre
87 Jahre
88 Jahre
89 Jahre
90 Jahre
91 Jahre
92 Jahre
93 Jahre
94 Jahre
95 Jahre
96 Jahre
97 Jahre
98 Jahre
99 Jahre
100 Jahre

weiblich

männlich



-- Please Select --
12 Jahre
13 Jahre
14 Jahre
15 Jahre
16 Jahre
17 Jahre
18 Jahre
19 Jahre
20 Jahre
21 Jahre
22 Jahre
23 Jahre
24 Jahre
25 Jahre
26 Jahre
27 Jahre
28 Jahre
29 Jahre
30 Jahre
31 Jahre
32 Jahre
33 Jahre
34 Jahre
35 Jahre
36 Jahre
37 Jahre
38 Jahre
39 Jahre
40 Jahre
41 Jahre
42 Jahre
43 Jahre
44 Jahre
45 Jahre
46 Jahre
47 Jahre
48 Jahre
49 Jahre
50 Jahre
51 Jahre
52 Jahre
53 Jahre
54 Jahre
55 Jahre
56 Jahre
57 Jahre
58 Jahre
59 Jahre
60 Jahre
61 Jahre
62 Jahre
63 Jahre
64 Jahre
65 Jahre
66 Jahre
67 Jahre
68 Jahre
69 Jahre
70 Jahre
71 Jahre
72 Jahre
73 Jahre
74 Jahre
75 Jahre
76 Jahre
77 Jahre
78 Jahre
79 Jahre
80 Jahre
81 Jahre
82 Jahre
83 Jahre
84 Jahre
85 Jahre
86 Jahre
87 Jahre
88 Jahre
89 Jahre
90 Jahre
91 Jahre
92 Jahre
93 Jahre
94 Jahre
95 Jahre
96 Jahre
97 Jahre
98 Jahre
99 Jahre
100 Jahre



-- Please Select --
12 Jahre
13 Jahre
14 Jahre
15 Jahre
16 Jahre
17 Jahre
18 Jahre
19 Jahre
20 Jahre
21 Jahre
22 Jahre
23 Jahre
24 Jahre
25 Jahre
26 Jahre
27 Jahre
28 Jahre
29 Jahre
30 Jahre
31 Jahre
32 Jahre
33 Jahre
34 Jahre
35 Jahre
36 Jahre
37 Jahre
38 Jahre
39 Jahre
40 Jahre
41 Jahre
42 Jahre
43 Jahre
44 Jahre
45 Jahre
46 Jahre
47 Jahre
48 Jahre
49 Jahre
50 Jahre
51 Jahre
52 Jahre
53 Jahre
54 Jahre
55 Jahre
56 Jahre
57 Jahre
58 Jahre
59 Jahre
60 Jahre
61 Jahre
62 Jahre
63 Jahre
64 Jahre
65 Jahre
66 Jahre
67 Jahre
68 Jahre
69 Jahre
70 Jahre
71 Jahre
72 Jahre
73 Jahre
74 Jahre
75 Jahre
76 Jahre
77 Jahre
78 Jahre
79 Jahre
80 Jahre
81 Jahre
82 Jahre
83 Jahre
84 Jahre
85 Jahre
86 Jahre
87 Jahre
88 Jahre
89 Jahre
90 Jahre
91 Jahre
92 Jahre
93 Jahre
94 Jahre
95 Jahre
96 Jahre
97 Jahre
98 Jahre
99 Jahre
100 Jahre

3. Ihr höchster Bildungsabschluss? *

Hauptschule

Realschule/ Gesamtschule

Gymnasium/ Abitur

Berufsschule/ Ausbildung/ Berufsakademie



4. Wie oft trinken Sie Kaffee? *

Umweltauswirkungen von Kaffee

Im Folgenden möchte ich Sie um Ihre Einschätzung bitten, wie Sie die einzelnen Auswirkungen von nicht biologisch angebautem
Kaffee hinsichtlich ihrer Beeinträchtigung der Umwelt bewerten.

Es ist sehr wichtig für die Studie, dass Sie möglichst alle Fragen beantworten, auch wenn Sie sich bei der genauen Antwort einer
Frage nicht ganz sicher sind. Eine ungefähre Angabe von Ihnen ist wertvoller als ein unvollständiger Fragebogen.

Produktion von Rohkaffee in Anbaugebieten

5. Produktion von Rohkaffee in Anbaugebieten
Bitte bewerten Sie die einzelnen Aspekte hinsichtlich ihrer Auswirkung auf die Umwelt. *

keine
Auswirkung

geringe
Auswirkung

mittlere
Auswirkung

hohe
Auswirkung

Hochschulstudium/ -abschluss

Mehrmals täglich

Täglich

Mehrmals in der Woche

Etwa einmal in der Woche

Mehrmals im Monat

Etwa einmal im Monat



auf die
Umwelt

auf die
Umwelt

auf die
Umwelt

auf die
Umwelt

Der Abbau von Rohstoffen zur Herstellung von Treibstoffen, Pestiziden,
Herbiziden, Düngern und Brennholz, welche zum Anbau von Kaffee
benötigt werden, verursacht Abholzung von Wäldern und einen nicht
nachhaltigen Gebrauch natürlicher Ressourcen.

Die Herstellung von Treibstoffen, Elektrizität, Pestiziden, Herbiziden und
Düngern benötigt einen hohen Energieeinsatz.

Die Verarbeitung und der Trocknungsprozess von Rohkaffee weisen
einen hohen Wasserbedarf auf. Es gibt zwei unterschiedliche
Trocknungsprozesse. Im Vergleich zur Sun-Drying-Methode wird bei
der Verwendung der Wet-Drying-Methode besonders viel Wasser
gebraucht (bevorzugt für Arabicabohnen). Kaffee hat den höchsten
Wasserfußabdruck aller nach Deutschland importierten
Landwirtschaftsprodukte.

Die Ausbreitung von Kaffeeplantagen in Südamerika führt zur
Abholzung von natürlichen Regenwäldern und dem Verlust von
Lebensraum für Tiere. Der Trend zu Plantagen mit reduzierter oder
ohne Schattenbepflanzung verstärkt den Verlust von Artenvielfalt. Der
Anbau von Kaffee führt zu toxischen Belastungen und zur
Verschlechterung der Böden aufgrund von intensiver Landwirtschaft
und der Verwendung von Pestiziden, Herbiziden und Düngern.

Die Produktion von Rohkaffee verursacht große Mengen an
organischem Material in Form von Schalen und Fruchtfleisch.

Die Verwendung von Stickstoffdüngern, die Verarbeitung und der
Transport der Rohwaren verursachen Treibhausgasemissionen wie
zum Beispiel Kohlenstoffdioxid und Stickstoffoxide.

Die Verwendung von Pestiziden, Herbiziden und Düngern führt zu
einer Verunreinigung von Grundwasserbecken und starkem
Algenwachstum in Oberflächengewässern. Die Verarbeitung von
Kaffee verursacht große Mengen an Abwasser, welches stark mit



anorganischem und organischem Material belastet ist und bei nicht
ordnungsgemäßer Reinigung zu Problemen in der Umwelt führen
kann.

Röstung und Verpackung von Kaffee in Deutschland

6. Röstung und Verpackung von Kaffee in Deutschland
Bitte bewerten Sie die einzelnen Aspekte hinsichtlich ihrer Auswirkung auf die Umwelt. *

keine
Auswirkung

auf die
Umwelt

geringe
Auswirkung

auf die
Umwelt

mittlere
Auswirkung

auf die
Umwelt

hohe
Auswirkung

auf die
Umwelt

Der Abbau von Rohstoffen zur Herstellung von Verpackungsmaterial
(Plastik, Papier, Aluminium, etc.) und Treibstoffen (Gas, etc.), welche für
die Röstung und Verarbeitung von Kaffee benötigt werden, führt zum
Abholzen von Wäldern und einem nicht nachhaltigen Gebrauch
natürlicher Ressourcen.

Die Kaffeeröstung sowie die Herstellung von Papier und Plastik für die
Verpackungen sind energieintensive Prozesse. Die Herstellung von
Papier ist auf Platz fünf der energieintensivsten Industrien in
Deutschland.

Die Herstellung von Papier für die Verpackung benötigt große Mengen
an Wasser.

Die Fabriken für die Röstung, Verpackung und Weiterverarbeitung von
Kaffee nehmen Flächen in Anspruch und führen somit zur
Versiegelung von Böden.

Verbrauchter Kaffeesatz, Schalenreste und Verpackungsmaterial sind
Hauptbestandteile des Mülls, welcher bei der Röstung und
Verpackung von Kaffee anfällt.



Der Transport und die Röstung des Kaffees verursachen diverse
Treibhausgasemissionen (Kohlendioxid, Stickstoffoxide, etc.).

Die Reinigung von Anlagen für die Kaffeeröstung verursacht Abwasser,
welches bei nicht fachgerechter Klärung und beim Austreten in die
Umwelt Probleme verursachen kann.

Filterkaffeekonsum und Kaffeemaschine in Deutschland

7. Filterkaffeekonsum und Kaffeemaschine in Deutschland
Bitte bewerten Sie die einzelnen Aspekte hinsichtlich ihrer Auswirkung auf die Umwelt. *

keine
Auswirkung

auf die
Umwelt

geringe
Auswirkung

auf die
Umwelt

mittlere
Auswirkung

auf die
Umwelt

hohe
Auswirkung

auf die
Umwelt

Der Abbau von Rohstoffen zur Herstellung von Filterpapier, Zucker,
Pappbechern, Verpackungsmaterial (Plastik, Papier, Aluminium, etc.)
und Material für die Kaffeemaschine (Glas, Plastik, Stahl, Kupfer, etc.)
führt zum Abholzen von Wäldern, nicht nachhaltigen Gebrauch
natürlicher Ressourcen, Beeinflussung von Ökosystemen und
Beeinträchtigung von Wasser und Luft. Die Produktion von Milch für
den Kaffeegenuss verursacht Treibhausgasemissionen.

Die Zubereitung von Kaffee in Kaffeemaschinen und insbesondere der
Standby-Modus zum Warmhalten des Kaffees verbrauchen große
Mengen an Energie.

Der Deutsche trinkt im Durchschnitt 150l Kaffee im Jahr. Für jede Tasse
werden ca. 140l Wasser für die Herstellung benötigt. Des Weiteren wird
Wasser bei der Reinigung der Kaffeemaschine verbraucht.

Der Genuss von Kaffee kann durch die Produktion indirekt zu
Umweltproblemen führen (Abholzung von Wäldern, Beeinträchtigung
von Lebensraum für Tiere, etc.).



Der Kaffeekonsum verursacht Müll in Form von Verpackungsmaterial,
Kaffeesatz, benutzter Papierfilter, Pappbecher und verwendete
Kaffeemaschinen.

Der Transport von Kaffee vom Supermarkt nach Hause, die
Kaffeezubereitung sowie die Herstellung und der Transport von
Kaffeemaschinen verursachen Treibhausgasemissionen
(Kohlendioxid, Stickstoffoxide, etc.).

Der Kaffeekonsum verursacht Abwasser, welches bei nicht
fachgerechter Klärung und beim Austreten in die Umwelt Probleme
verursachen kann.

Entsorgung von Kaffeemüll in Deutschland

8. Entsorgung von Kaffeemüll in Deutschland
Bitte bewerten Sie die einzelnen Aspekte hinsichtlich ihrer Auswirkung auf die Umwelt. *

keine
Auswirkung

auf die
Umwelt

geringe
Auswirkung

auf die
Umwelt

mittlere
Auswirkung

auf die
Umwelt

hohe
Auswirkung

auf die
Umwelt

Der Transport von Kaffeemüll benötigt Treibstoffe. Der Abbau von
Rohöl zur Produktion von Treibstoffen verursacht Umweltprobleme.

Die Verbrennung und das Recyceln von Verpackungsmaterial
verbraucht Energie.

Bei der Verbrennung und beim Recyceln von Verpackungsmaterial
wird Wasser verbraucht.

Abfallprodukte der Müllverbrennung beanspruchen große Flächen und
können zur Belastung von Böden führen.

Bei der Müllverbrennung entstehen Müllprodukte, die deponiert und



aufbereitet werden müssen.

Die Verbrennung und das Recyceln von Verpackungsmaterial,
Kaffeesatz, benutztes Filterpapier und der Kaffeemaschine
verursachen Abgase und Treibhausgasemissionen in
Müllverbrennungsanlagen. Teile des Kaffeesatzes werden auch
kompostiert.

Die Verbrennung und das Recyceln von Kaffeemüll verursachen
Abwasser, welches bei nicht fachgerechter Klärung und beim
Austreten in die Umwelt zu Problemen führen kann.

Lebensphasen von Kaffee im Vergleich

9. Lebensphasen von Kaffee im Vergleich
Bitte bewerten Sie die Umweltauswirkungen in den einzelnen Lebensphasen von Kaffee im Vergleich. *

keine Auswirkung
auf die Umwelt

geringe Auswirkung
auf die Umwelt

mittlere Auswirkung
auf die Umwelt

hohe Auswirkung
auf die Umwelt

Produktion von Rohkaffee in
Anbaugebieten *

Röstung und Verpackung von
Kaffee in Deutschland *

Filterkaffeekonsum und
Kaffeemaschine in Deutschland *

Entsorgung von Kaffeemüll in
Deutschland *

Verlosung und Ergebnisse der Studie

10. Sofern Sie an der Verlosung teilnehmen möchten, geben Sie bitte Ihre Emailadresse an. Ihre Emailadresse wird nur für diesen



Zweck verwendet.

11. Sofern Sie Interesse an den Ergebnissen dieser Studie haben und eine Kopie meiner Masterarbeit erhalten möchten, geben Sie bitte
Ihre Emailadresse an. Ihre Emailadresse wird nur für diesen Zweck verwendet.

Endseite

Vielen herzlichen Dank für Ihre Teilnahme!

Ihre Daten wurden übermittelt. Sie können das Fenster jetzt schließen.
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