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Abstract  

Water is a crucial resource for our planet and a part of the accommodation sector´s 

environmental management. So far most attention has been paid to the direct water use such 

as for guest bathrooms, swimming pools and irrigated gardens. There is however also an 

indirect water use trough food and fuel consumption which has not been a focus for hotels 

environmental commitment but appears to stand for a significant part of the total water 

consumption. For successful environmental management are appropriate indicators of 

necessity.  The concept of water footprint deals with direct as well as indirect water use for 

e.g. food products and reveals together with an assessment of local conditions the 

environmental impacts.  

 This study focuses on the indirect water use of hotels trough their food consumption and 

explores possibilities of developing a food water footprint (WF) as a  way to measure and 

manage this indirect use. The research question concerns which challenges might be involved 

in the process for a hotel to develop a food WF and as well which possible consequences for a 

hospitality organisation to implement a food WF there may be. This includes a discussion if a 

food WF would be an appropriate indicator for hotels indirect water consumption trough food 

and possible ways of its utilisation. To gather data two semi-structured interviews are held, 

one with the owner and another one with the executive chef of a hotel with restaurant 

facilities. In addition are as well four documents of cases where water footprint has been used 

to improve water management analysed. 

 One conclusion from the empirical data that can be made is that it appears to be several 

challenges for a hospitality organisation to calculate their food WF. There seems to not be 

sufficient existing information from suppliers, and to conduct the calculations for hotels 

themselves tend to be complicated. A possibility to raise awareness regarding the importance 

of the indirect water use trough food might exist in using standard values of water use for 

victuals. To use a food WF for external comparison appears to be difficult but it might be 

useful for comparing internally. Development and applying a food water footprint seems to 

meet several challenges but do open possibilities to improve a hospitality organisation‟s water 

management and thereby their environmental performance.  
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1 Introduction 

1.1 Background 
Availability to fresh water is a global challenge and several water stressed areas exists in the 

world, causing severe problems for humanity (UN, 2011). At regional level an adaption to 

existing water conditions is crucial for all sectors, identified by Mukheibir (2010) as adoptive 

water management. Different sectors of human activity have different impact and contribution 

to water use. The importance of water issues assume to increase because of climate change 

and population pressure and areas that are already dry are expected to get even less 

precipitation (UNWTO, UNEP & WMO, 2008).   

 Gössling et al (2012) discuss that in addition of contributing to water consumption the 

accommodation part as well as the tourism sector as a whole is also dependent on freshwater 

resources for direct use such as for swimming pools and in guest rooms. There is also a 

dependence on indirect water use which exist trough production of food as well as fuel, which 

are both highly consumed within tourism business. Accommodation and hotels in particular 

stands for a major part of the tourism sector‟s contribution to water consumption (Deyà 

Tortella & Tirado, 2011). Scarcity of nature recourses is as well a factor of the external 

environment to which organizations must learn to adopt for ensuring future successful 

performance (Mullins, 2001). There is also a growing interest among hotels to perform 

environmental management where water consumption is included and environmental 

commitment can be one way for hotels to improve their image (Bodhanowicz 2006, Oh & 

Pizman, 2008).  

 So far has the major part of the accommodation sectors water management focused on 

the direct water use which also is more easily measured and managed. The awareness of the 

significance of indirect water use is however rising and appears to stands for a greater part of 

the total water consumption of many hotels than the direct use. Food consumption at hotels is 

a part of the indirect water use and which food products served affects the hotels total water 

consumption ( Deyà Tortella & Tirado, 2011; Gössling et al, 2012). Food related issues are 

also likely to get greater relevance for tourism organizations because of an increasing all 

inclusive trend where more meals are served at the hotel (see e.g. Anderson, Juaneda & 

Sastre, 2009).  



2 
 

 As discussed in Gössling et al, (2012) an indicator for water use as a complete life cycle 

analysis regarding direct as well as indirect water use needs to be developed for the tourism 

industry in order to manage also the indirect consumption. A need of more tools 

environmental management in the hospitality sector to achieve successful performance is also 

identified by Bodhanowicz (2006). Water footprint is a concept by Hoekstra (2003) 

highlighting the need of considering both direct and indirect water consumption to devlop a 

complete indicator of water use. For calculating a water footprint of food and thereby 

environmental impacts it is of necessity to consider kind of food items as well as location and 

method of the food production, which all determine the quantity of water consumed and the 

severity of the water use.  The global average water footprint for producing one kilogram of 

beef is for instance 15500 litres of water while the same number for chicken is 3900 litres 

(Hoekstra, 2008). In earlier research there has been little attention paid to how food 

consumption can be measured as a part of an indicator of a hotels water use and is therefore 

were this study is aiming to contribute. More specific the study will explore challenges and 

consequences of food water footprint since this concept appears useful to measure and mange 

indirect water use of food consumption in the accommodation sector.  

 

1.2 Research question and aim  
 

The aim of the thesis is to discuss which challenges are implied in the development of a food 

water footprint as a tool to improve hotels environmental performance. 

 

On the basis of the aim, following research questions are asked:  

 

 What are the challenges in developing a food water footprint for a hospitality 

organisation?  

 

 What are the possible consequences for a hospitality organisation of developing a food 

water footprint?  

 

The first question aims to cover a discussion of how a procedure to measure the indirect water 

use in food consumption could be developed. Potential difficulties in this development as well 

as evaluation of impacts of a water footprint are intended to be explored. Discussing 
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possibilities to measure a water footprint of food consumption will contribute in answering if 

it is reasonable to adopt for a hospitality organisation, or if too much complexity and 

uncertainties are implied within the process.  

 The second question intends to initiate a discussion how a food water footprint can 

serve as a tool for environmental performance, thereby explore negative but well as positive 

consequences and which difficulties in utilization that may exists,. This discussion will 

consider the findings from the first question. On the basis of time limitations, in more detailed 

discussed below, this study is not expected to present explicit answers but aims to initiate the 

discussion and highlight critical points for further research.  

 

1.3 Scope of study  

The area of the study is the tourism industry but focuses mainly on hospitality organisations. 

This study focuses on development and implementation of a food water footprint based on the 

restaurant facilities in a small hospitality organisation, Slussens Pensionat but as well in a 

general perspective. A food water footprint can be considered as a part of a whole water 

footprint (WF) which includes both direct and indirect water use (Hoekstra et al, 2011). Since 

direct water use is relatively easy to measure in a hospitality organisation trough hotel meters, 

this will be left out in this study and instead focus on the indirect water use of food. Indirect 

water use from fuel consumption is neither included in the scope of this study due to time 

restriction. This study focuses on hospitality organisation where food services are one among 

several offered services in difference from a restaurant where the food is the main service. 

The result might however be applicable to some extent on restaurants.  

 For discussing challenges in developing a food WF two semi-structured interviews are 

held with respondents at the hotel and four documents of WF cases are analyzed. The study 

will have an explorative approach and discuss possible challenges for measuring a food WF in 

the case of Slussens Pensionat. The discussion covers possibilities of measuring, but no 

conducted calculations for determining the food WF. For this study, it would have been an 

advantage of attempting to calculate a food WF but it is not performed because of practical 

issues and time. More comments regarding this is presented in methodology reflections 

section 3.5. Further, the goal is not find out about relations of problem with implementation 

and characteristics of hotels such as size, type and chain, because it is not of focus of in the 

research question and there is as well too few respondents to say anything about that. 
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 This study issues about implementation of a food WF. This involves potential 

difficulties of implementation as well as possible ways of utilization of a food WF as a tool in 

a hospitality organisation. Questions regarding the implementations as well as the 

development are discussed in the case of Slussens Pensionat but as well in wider perspective. 

It is a case of a small hospitality organisation with certain characteristics and there may 

therefore be limitations on translating the result to any facility within the tourism sector 

serving food. The documents are helping for making some parts of the result easier to 

generalize and certain issues are more likely to be transferable.  

 It is crucial to identify service related benefits of trying to reduce water consumption 

and environmental commitment in general since efforts and resources often are required. This 

is however not largely included in the scope of this study. Motivational factors for business to 

improve management of indirect water use from food are touched upon but a deeper 

discussion is due to time limitations left for further research.  

1.4 Disposition 
 

The introduction chapter is followed by chapter 2 that contains the theoretical framework of 

this study. This chapter is constructed in three parts and first is a background of water 

management in tourism to be presented. Following comes the second part which includes a 

presentation of the water footprint (WF) concept and food WF, followed by the third part 

about environmental performance including tools and indicators as well resistance to change. 

After chapter 2 comes chapter 3 which is the methodology chapter. The methodology 

approach as well as semi-structured interviews and documents are presented. This chapter 

includes as well a section about qualitative content analysis which is the analyse approach of 

the empirical data and methodology reflections are presented in the end of this chapter. 

 The empirical findings are presented in the next part which is chapter 4 and the data 

gathered from the interviews and the documents are here to find. Chapter 5 is called 

“Development and implementation of a food water footprint” and contains the analysis. In 

this chapter are empirical findings from the interviews and the documents compared with each 

other and analysed based on the theories, as from the WF concept and environmental 

performance. The concluding discussion are presented in chapter 6 followed by the chapter 7 

that contains the references.  



 
 

2 Water and tourism: water footprint and performance 

This chapter will give an overview of the theoretical framework of this study. A background 

for tourism and water management will be given as a start followed by a section about food 

water footprint. The third part of the chapter presents issues of environmental performance 

such as tools and indicators as well as resistance to change.    

2.1 Water management in tourism 
 

Dependency and contribution 

The tourism sector is dependent on freshwater resources but is as well a sector which is water 

intense in its products and services (Gössling et al 2012, Kelly & Williams, 2007). Access to 

nature resources is also mention by Bodhanowicz (2005) as a crucial factor for development 

of hotels and tourist destinations because of recourse intense services, while tourism at the 

same time is a threat to the resources it is dependent on. Tourism requires fresh water in 

tourist infrastructure as irrigated gardens, swimming pools, guestrooms, golf courses and 

laundry. Also is water resources in rivers and lakes used for different tourism activities like 

swimming and kayaking (Gössling, 2006). A destination or a hotel is as well dependent on 

freshwater for indirect water use in food and fuel production where considerable amount of 

water are needed (Gössling, 2012, Kelly & Williams, 2007). In addition to water consumption 

tourism also contribute in decreasing the water quality by generating waste water and 

pollution (WWF, 2004). According to Kelly and Williams (2007) bad water quality as well as 

water shortages can diminish destination image which all the actors are dependent on. A 

negative impact on the image will attract les tourists to the accommodations and activities on 

site.  

Even when excluding the indirect water use tourism consume a large quantity of water. 

Different studies regarding how much water a tourist uses per day have been conducted and 

show different result.  EEA (2000) suggest that tourist consume about 300 litres per day and 

up to 880 litres per day for luxury tourism. In addition a tourist generate in average 180 litres 

of waste water per day. Gössling et al (2012) discuss that literature existing give a range of 84 

litres up to 2000 litres of water consumption per tourist per day. For accommodation several 

different results exist, one study presents a water use of 250 litres per guest night. In general it 

can be noted that the variations depends on what facilities are connected with the hotel, if 

there are spa or a large pool landscape. The indirect water use is still not included. In Gössling 
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et at (2012) indirect water use is however argued to be more relevant than direct water use, 

since it stands for a larger part, and water use in general is underestimated. A business‟ 

indirect water use is often of greater quantity than its direct water consumption (Hoekstra et 

al, 2011).   

Due to population growth and expected effects of climate change there is assumed to be 

a decrease of water resources in many places (UN, 2011). Tourism will be affected because of 

its sensitivity and dependence on water resources for both direct and indirect use. At a global 

level the tourism sector‟s impact on water resources is not very considerable and destinations 

and hotels in relatively water abundance areas are less vulnerable. If indirect water use is 

considered may water use in these cases be of higher relevance since its high amount of water 

consumption (Gössling, 2006).  

 

Motivational factors 

As discussed in Kelly & Williams (2007) a more efficient water use can give less negative 

impact on the surrounding environment as well as opportunities to reduce operational costs. 

The economical benefits are however not yet well examined in existing literature regarding 

indirect water use trough fuel and food consumption. In addition to direct impact on crucial 

nature resources an efficient water management and general environmental commitment can 

also help to meet the need of keeping up good brand image (Bodhanowicz, 2005). A study of 

Andereck (2009) shows that environmentally friendly practices within tourism business are of 

importance and have high values in consumers attitudes. The actual behaviour in tourist 

choices is however not included in that study. Attitudes of hoteliers were covered in another 

study by Bodhanowicz (2005) which shows that hotels environmental engagement is however 

not a major marketing factor. The respondents were giving points to factors that influence 

customer decision making and other factors such as location, quality of services and price are 

of greater importance than concern for the environment. Some studies state that it is hard to 

determine how much of customers‟ environmental concerns translate into action. Another part 

of a company‟s marketing that can benefit from environmental commitment regardless direct 

customer awareness is business-to-business marketing. There is a growing awareness within 

the service industry and many companies are more likely to prefer cooperation with a partner 

that takes environmental responsibility (Oh & Pizman, 2008).  

Oh & Pizam (2008) discuss a need for tourism and hospitality companies to engage in 

environmental concerns like water consumption but note as well that “business would only 

change if it makes business sense to do so” (Oh & Pizam, 2008, p 42). In the study by 
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Bodhanowicz (2005) the hoteliers graded Reducing operational costs as the most important 

incentive for inducing more environment friendly initiatives. As second and third most 

important was Demands from customers and then Improving the hotel image. The fact that 

environment commitment improves the business image is also discussed by Oh & Pizam 

(2008) and studies show as well that the market of demand for green products and services is 

growing. This can create willingness for companies to make efforts and accept extra costs. 

Factors that may contribute in value creation are important to business since as noted in 

Grönroos (2007) that customers buy the benefits and experienced value in product and 

services and not the products and services themselves. In service business this value is created 

in an interaction between the customer and service provider, when the customer uses the 

service or product. According to Oh & Pizman (2008) that if service business performs 

sustainable water management or general environmental concerns it can give added value to 

the companies‟ service and products. To achieve successful environmental performance is, as 

noted by e.g. Bodhanowicz (2005), appropriate tools needed and for managing the indirect 

water management may water footprint be a suitable concept.  

 

2.2 Water footprint 
 

2.2.1 The concept of water footprint 

 

The concept of water footprint (WF) was developed by Hoekstra in 2002 as an indicator of 

fresh water use. A water footprint considers the total water consumption of a producer or 

consumer which means that not only the direct water use but also the indirect water use is 

treated. It can be developed for a product, a company, a nation or an individual. For a product 

a water footprint indicates the total volume of freshwater used over the whole supply chain to 

produce the product (Hoekstra et al, 2011). There is a similar concept which is virtual water 

and this refers to the water needed to produce agriculture commodities. It gives a basis for 

discussion about trade of water in virtual form, that water is theoretically exported and 

imported in food products (Allan, 2012). A water footprint, as presented by Hoekstra et al 

(2011), differs from the concept of virtual water since it offers a wider perspective; it can be 

applied in a broader context such as a consumer, producer or service provider. In additional to 

the volume of water used a water footprint should also consider the location of where water is 

used and when as well as what source of water is utilized. In Mekonnen & Hoekstra (2010) 
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the division of water source in blue, green and grey water footprint is elaborated. The blue 

water footprint consists of the consumed water from surface and groundwater, while the green 

water footprint refers to the part of the consumption which is from rainwater stored in the soil. 

Grey water footprint show pollution measured in volume freshwater needed to assimilate the 

load of pollutants. The importance of dividing the water footprint in these three components 

will be discussed further in next section regarding water footprint and food. The facts 

regarding water source and vulnerability of the local systems where the actual water 

consumption takes place provide information for evaluating how serious the impact is. It is 

however highlighted by Hoekstra to note that a water footprint does not itself indicate the 

severity of water consumption and pollution at the local environment but rather needs other 

indicators such as the vulnerability of the local water systems. A water footprint assessment 

can help to understand what to do but does not give information on how to do   (Hoekstra et 

al, 2011).   

 For this study the concept of water footprint is useful as a framework since it highlights 

the insofar not well treated areas of water management at hotels, the indirect water use. The 

use of this concept and as well to further consider the severity and impacts in water 

management within the tourism and hospitality sector is not a well spread activity. How the 

concept of water footprint can be adopted and used as an indicator in the case of this study is 

to be discussed in analyse in Chapter 5.   

 

2.2.2 Food water footprint  

 

Water consumption by food served at the hotel illustrates the complexity of hotels water use 

since water use in food consumption is out of control of the user and when food is imported 

the impacts occur elsewhere (Hoekstra, Chapagain, Aldaya & Mekonnen, 2011; Roth & 

Werner, 2008). In this study the concept of water footprint will mainly be discussed and 

applied on food consumption in hotel restaurants. In line with the principle of calculating the 

water footprint of a business (see Hoekstra et al, 2011) a water footprint on hotels food 

consumption are to be calculated by adding the water footprints of every food commodity 

together. The concept of water footprint of a product refers to the sum of all water consumed 

in every step of the production (Aldaya & Hoekstra, 2010). To measure a complete water 

footprint of the food served at a restaurant it is therefore a necessity to first access calculated 

water footprint of all ingredients in order to sum them together. A correct evaluation of a food 
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water footprint impacts requires complex considerations since there is a need of adopting a 

wider perspective of geographically and temporary specification as well as water source. An 

illustrating example is presented by Harris (2011) of comparing the water footprint of an 

M&M‟s peanut product and a pasta sauce product. A first assessment showed that the M&M‟s 

used five times more water. Interestingly, when the source of water and local scarcity was 

taken into account the impacts from M&M‟s footprint was actually only one tenth of the pasta 

sauce‟s footprint. Another study presented in Aldaya & Hoekstra (2010) analyse the concept 

of green, blue and grey water footprint of pizza and pasta products in Italy where a first step 

was to calculate the water footprints of the primary crops in every ingredients. Analyse of 

pizza Margeritha show an estimated total water footprint of 1216 litres for a 0,725 kg pizza. 

Of the three main ingredients that are analysed stands the mozzarella for 73% of the water 

use, the bread wheat flower 24% and tomato puree 3%. A deeper scan of the water footprint 

of one of the ingredients, the bread wheat flower and its division of green, blue and grey water 

footprint reveal that mostly rain water is used. The fact that the flower‟s green water footprint 

(rain water) is the main component and that the flower in this case is produced in northern 

Italy with low water scarcity is low implies that the water footprint of this ingredients do not 

seem to represent a problem.   

 There are some standard values for WF of food items presented in Hoekstra (2008) 

which does not include the actual impact on the local environment which as discussed above 

is dependent on local conditions and other factors. The list is however presented below.  

 

 

Global average food water footprints  

   Food item Unit Litres 

Beer (from barley)     1 glass of 250 ml 75 

Bread (from wheat)    1 kg  1300 

Cabbage   1 kg  200 

Cheese   1 kg  5000 

Chicken   1 kg  3900 

Chocolate 1 kg  24000 

Coffee   1 cup of 125 ml   140 

Cucumber or pumpkin  1 kg  240 

Dates   1 kg  3000 

Groundnuts (in shell)   1 kg  3100 

Lettuce  1 kg  130 
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Maize  1 kg  900 

Mango  1 kg  1600 

Milk  1 glass of 250 ml  250 

Olives   1 kg  4400 

Orange  1 kg  460 

Peach or nectarine 1 kg  1200 

Pork  1 kg  4800 

Potato  1 kg  250 

Rice  1 kg  3400 

Sugar (from sugar 

cane)  1 kg  1500 

Tea  1 cup of    250 ml 30 

Tomato   1 kg  180 

Wine     1 glass of 125 ml 120 

Figure 1: Standard values food water footprints 

Source: Hoekstra 2008 

 

2.3 Environmental performance 
 

2.3.1 Tools and indicators to improve performance 

 

There is a rising awareness among hospitality organisations regarding their environmental 

performance. In addition to evaluate their financial performance hotels are also increasing 

their involvement in environmental and social issues (Bohdanowicz, 2006). As discussed in 

section 2.1 there is a need and also potential benefits of environmental commitment for 

tourism and hospitality organisations.  

 To improve environmental performance it is of importance to have a way of measuring 

the organisations environmental data for being able to assess and make decisions of further 

development, like as pointed out by Wöber (2002, p 7) “You cannot manage what you cannot 

measure”. Environmental indicators is a way of treating information on environmental data 

which makes monitoring, target setting, measure improvements, reporting and benchmarking 

possible (Jasch, 2009). One weakness of development in sustainable tourism identified by Liu 

(2003) is the absence of appropriate way to measure sustainability in tourism, a lack of 

suitable indicators. Hunter and Shaw (2007) do also see a room for improvements in finding 

suitable indicators for sustainable tourism. In addition of assessment and monitoring for 
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improvements of sustainable development in tourism, these indicators can also give a 

meaning of the term sustainable.  

  Environmental indicators can take several forms (Park & Yoon, 2011). The most 

common indicators for hotels are monitoring water or energy consumption but often is it only 

the overall consumption which is measured, and not for specific facilities or different parts. 

This makes it more difficult to assess and understand the consumption pattern and therefore 

less likely to improve the efficiency in the resource management. Water consumption could 

be divided on guestroom, reception and different facilities like a restaurant (Bodhanowicz, 

2006). Another environmental indicator in tourism can be ecological footprint and is 

suggested by Hunter & Shaw (2007) to be a key indicator of sustainability in tourism for 

planning and as management framework. Also (Gössling, Borgström Hansson, Hörstmeier, & 

Saggel, 2002) identify ecological footprint as a concept to assess sustainability in tourism. 

Ecological footprint analysis is to estimate consumption of recourses and waste contribution 

in an expression of “demands upon natural resources in term s of an equivalent land area” 

(Hunter & Shaw, 2007, p 47). Analyses of ecological footprints in tourism are not very 

common and have this far mostly focused on local destinations impact as well as mostly 

bearing in mind recourse demand. Less attention has also been paid to a global perspective 

and impacts elsewhere then the local surroundings (Gössling et al, 2002; Hunter & Shaw, 

2007). Like the ecological footprint the concept of water footprint is identified as a possible 

useful indicator (see e.g. Galli, Wiedmann, Ercin, Knoblauch, Ewing & Giljum, 2011). When 

developing an indicator it is important that the models and calculations are not more complex 

than that the user can still understand which factors influences the indicator. It is further of 

necessity that an indicator is consistent with well defined calculations in order for the 

indicator to be reliable and comparable (Jasch, 2009).     

 One way of applying environmental indicators is using benchmarking practices and 

environmental benchmarking are used by organisations to compare performance both internal 

as well as external (Matthews, 2003). A common failure of managers is to successfully 

establish operational goals and Camp (1989) suggest that the need of benchmarking can here 

be seen. Also Wöber (2002) present a definition of benchmarking as “a way in which to 

establish new, more relevant and efficient standards to performance” (Wöber, 2002, p 7). In 

Bodhanowicz (2006) benchmarking is identified as a management tool which is gaining 

popularity to assess and improve environmental performance. Wöber (2002) discuss further 

different types of benchmarking and which one an organization adopt depends on the focus 

and methodology for the area to be benchmarked. There is internal benchmarking which is the 
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most used form and consists of an audit to understand strength and weaknesses as well as best 

practices within an organisation. This part may also be a starting point for external 

benchmarking where performance is compared with other organisations. External 

benchmarking is either competitive and comparison is here made with rivals in the same 

industry, often performed by strategic consultants or the comparison is done with firms in 

other industries. The latter one is done often by a pool of sharing companies to identify best 

practices within a certain area. Both Bodhanowicz (2006) and Wöber (2002) identify however 

the need of more suitable indicators, as a food WF, to provide measures of performance as 

earlier noted.   

 

2.3.2 Resistance to change 

 

Environmental performance and development of a new indicator can be viewed as a part of an 

organizations ongoing change process. Since all organization is to more or less dependent on 

its external environment, adoption is required to external factor such as scarcity of natural 

resources. Therefore to achieve successful management organizations must be adoptive and 

learn to manage change (Mullins, 2001). 

 Even in cases when there is a need to adapt to the external environment there is often 

resistance to change in different levels within the organization which make the 

implementation more difficult (Mullins, 2001). Independent on the scale on the change, 

resistance can occur from several reasons (Burnes, 2004). At managerial level the reasons of 

existence resistance to change are several. Change does often demand large resources since it 

is challenging to change assets such as buildings, equipment and people.  A need of formal 

structure and procedures to maintain stability can be another reason for resistance to change. 

This is of particular importance in large-scale organisations. An additional view against 

change is the fact that managers do feel a comfort in well known routines. At individual level 

the „fear‟ or resistance to change is rather common and there are several factors behind the 

causes of this feeling. One contributing factor can be an uncertainty of the unknown as well 

the fact of not being comfortable in changing habits. (Mullins 2001) Another source of 

resistance to change among staff members can be a way for employees to attract attention 

from top managers and to be taken more seriously. Burnes (2004) highlight the importance of 

being aware of all possible factors for resistance to change in order to stress positive points 

and that the suggested change may not have those big impacts as feared. To fail in this is one 
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major mistake when companies are to introduce changes. Some part of resistance may also be 

good since it contribute to organisations considerations about consequences of change 

processes.     

 Mullin (2001) present a study which show similarities of resistance to change between 

hotel firms and manufacturing firms. The main factors to resistance is according to that study 

lack of resources and time, other business within the organisation is more prioritised, fear of 

insecurity and to lose something valuable as well as a fear to unsatisfying customers. One of 

the most important factors for successful change is however managerial behaviour. 

 In this study practical challenges of implementing a food water footprint are in some 

issues analysed within the concept of resistance to change and this presented in chapter 5. 

 

2.4 Summary 
 

The theoretical framework of the study has been presented in chapter 2. The tourism industry 

is dependent and a high consumer of water recourses for both direct and indirect use, even 

though the connection to the direct use is more distinctive. Water management as a part of a 

hotels environmental commitment are probably not a major marketing factor but can 

contribute for an improved image towards customers as well as business partners. For 

environmental performance are more suitable indicators required and the concept of WF can 

here be useful. The concept of WF was developed by Hoekstra (see e.g. Hoekstra, 2003) and 

includes in addition to direct water use also the indirect use. The source of the water and the 

local conditions should also be taken into considerations for a comprehensive impact 

assessment. To develop a hotel restaurants food WF the different food items on the menu 

would need to be added together, in line with the WF of a business presented in Hoekstra et 

al. (2001). For food items exists some standard values but these does not cover all victuals 

and does not show the total environmental impact. Developing a food WF can facilitate the 

measurement of a hotels environmental performance for assessing and improvements as well 

as possible uses for benchmarking practices. Developments and implementations of a new 

indicator implies a change within the organisation which might meet resistance and to identify 

potential barriers is therefore of necessity for a successful implementation.  

 

 



 
 

3 Method 

3.1 Methodology approach 
 

Chapter 3 describes the approach and methods chosen in order to answer the research 

question. A qualitative exploratory study is conducted (David & Sutton, 2004) of challenges 

implied in developing a food water footprint at a small hotel and possible consequences. 

Interviews and documentary research are the two used methods and they will both be 

presented in detail in the separate sections 3.2 Interviews and 3.3 Documents. A hotel with 

restaurant facility is the base for the interviews. One interview will be held with the owner 

who because of the size of the business also has the role as a manager who as well in charge 

of the environmental performance. Another interview is conducted with the executive chef at 

the hotel‟s restaurant. The document research consists of documents that are not created 

especially for the aim of research but present examples of developing water footprints. To 

continue a section about analysis of the data will be presented in 3.4 Qualitative content 

analysis as well as a section about limitations and critique in 3.5 Methodology reflections.  

 The aim of this study is to discuss what challenges are implied in developing a food 

water footprint and the possibilities in using this to improve environmental performance, 

within the scope of the tourism and hospitality sector. Since there is almost none existing 

research conducted in this exact area an exploratory study is conducted and follow an 

inductive approach (Bryman, 2008; David & Sutton, 2004). The theoretical framework 

presented in chapter 2 present a body of theory regarding water footprint and environmental 

performance. Few literature discuss food water footprint in the context of using the indicator 

as a tool for environmental performance and especially not within tourism and hospitality. 

Existing research on water footprint is as well relatively new and modest. No hypothesis was 

drawn from the literature and therefore this study aim to follow the inductive approach to 

generate contribution to theory from empirical data and not vice versa (May, 2001).  It is 

noted by David and Sutton (2004) that even when an inductive approach is undertaken some 

sort of preconceptions will always exists and also this study will contain some deductive 

elements. The interview questions are for instance created in consideration with the 

theoretical framework. As in this study, qualitative research does in most cases use theory as a 

background and a strict distinction cannot be made between inductive and deductive approach 

(Bryman, 2008). This study is however of exploratory character with a mainly inductive 

approach.  
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3.2 Interviews 

3.2.1 Semi-structured interviews  

 

In order to meet the aim of the study two interviews are held with respondents at the hotel and 

its restaurant. In Bryman (2008) the flexibility of interviews as a research method is 

highlighted as one advantage. Qualitative interviews are attractive in this study since they 

provide a base to find out initial research ideas and opinions from the respondent (Bryman, 

2008). The purpose of the interviews in this study is to get an insight in ideas about 

developing a food water footprint from a hotel manager‟s perspective and executive chef‟s 

point of view. Information that is desired from the interviews is practical information 

regarding the food that is needed for measuring a food water footprint. This will contribute to 

the discussion of which practical challenges are implied in developing such a footprint. To 

gather data for answering what problem may occur with implementation of a water footprint 

questions about implementation of existing environmental performance are asked in order to 

be compared with the characteristics of water footprint in the analysis. Further on, questions 

are posed to find out opinions and reactions to a food water footprint in general and to use as a 

tool for improving environmental performance.  

 Semi-structured interviews are used in this study which implies that a list of question is 

created before the interview, as an interview guide (see 3.3.3). This guide help in structuring 

the interview to gather the required information but the guide have not been followed strictly. 

Follow-up question can be asked which are not in the interview guide and the respondent has 

the possibility to answer the questions in a rather free manner (Bryman, 2008; Flick 2009). 

This more open-ended style of asking questions is preferable when, as in this study, the 

researcher wish information about how and why is desired to understand a certain 

phenomena. Interviewer is, as highlighted in May (2001) more free to probe beyond the 

answers and since the researcher can „seek both clarification and elaboration in the given 

answers‟ (May, 2001, p 123). For this study the style of semi-structured interview was 

suitable for the research design and question. In shaping and conducting the interviews the 

semi-structured interviews therefore helped in structuring of the work which will be further 

described in the next sections.    

3.2.2 Sampling and access to the field  
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According to Bryman (2008) there is often a lack of transparency in research and especially in 

the sampling part and sampling procedure in this study is therefore to be described. The way 

of sampling in this study can be referred to as purposive sampling, which is used in order to 

find a sample which is likely to fit the research question. This sample is often of fewer 

numbers (May, 2001). Also Bryman (2008) discuss purposive sampling as „to establish a 

good correspondence between research question and sampling‟ (Bryman p. 458). A criterion 

for a suitable sample considering the research question was created for this study. One first 

criterion for the sample of this study is a hotel with restaurant facilities, or a similar business 

within the tourism and hospitality sector since this is the sector to be researched. Restaurant 

facilities are necessary since it is the investigation consider water footprint for food. It is 

further desirable for the selection of sample is an organisation where some environmental 

management is performed. The latter criterion is formed in order to match desired answers to 

questions about how their environmental work is structured and possible experienced 

problems with implementations of new routines in this field. In addition, a convenience 

criterion (see Flick, 2009) needs to be considered. It may be difficult to find suitable 

respondents especially bearing time restrictions in mind. In the case of this study an earlier 

contact with an appropriate hotel business existed. After other less successful attempts to find 

other respondents this one was contacted. One of the owners of the hotel as well as the 

executive chef agreed on being interviewed. When acquaintance with respondent exist it is 

important to consider that the role as a stranger is somewhat lost, which can affect the answers 

(Flick, 2009). In this case the contact is very formal and not of private means and is therefore 

not suppose to influence the result.  

 

3.2.3 Interview guides and setting  

 

Due to time restrictions the interviews are held over the phone. According to Bryman (2008) 

it is not a very common way of conducting interviews in qualitative research but may be the 

case for practical reasons. Long lasting interviews are not appropriate to conduct over phone 

but in this study both interviews were about 30 minutes and therefore this issue should not 

cause a problem. Another disadvantage is however that it is not possible to observe body 

language and reactions to a question or certain topic. On the contrary, one benefit to perform 

interviews over the phone can be that respondents may be less stressed in answering questions 

that possibly are sensitive to the respondent (Bryman, 2008). The interview with the owner 
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was recorded while the one with the executive chef was not because of technical restrictions. 

Benefits with recording are that the researcher can focus on the questioning as well as 

interaction with the respondents and a word by word transcription is possible (May, 2001).   

 After the interviews are performed a transcription of both interviews took place to 

prepare the material for analysis. Transcribing is to expect to be time consuming and it is 

important to consider the quality of transcription in order to prevent errors (Bryman, 2008; 

May, 2001). In consideration of method literature the transcription of the interview with the 

owner of the hotel, which was recorded, was made in detail but some parts that are not 

relevant for the study was left out. Transcriptions are preferable made as detailed as possible 

and needed. When choosing level of detailed in transcribing it is important to consider what 

information the study is searching for in the transcripts (Flick, 2009; Silverman, 2006) In 

addition to what is said attention is also paid to how it is sad considering pauses and other 

features which is possible to observe over phone. These may be of importance to analyse 

people‟s mind (Silverman, 2006). For the interview with the chef notes were made during the 

interview and the transcription was conducted in detail right after to remember as much as 

possible.    

 

Interview guide 

An interview guide was created for each of the two interviews in order to keep the focus on 

the topic and to give some sort of structure (Flick, 2009). The participants should be provided 

with information on the purpose of the interview and what is expected of the interviewees 

(Flick 2009). Based on advices in Bryman (2008) the questions in the interview guides in this 

study are formulated to find information which can contribute in answering the research 

question but they should not be too specific. May (2001) suggest for semi-structured 

interviews to create a thematic guide which allow probing and expanding the discussed issue.  

The interview guide for the interview with the owner of the hotel started with giving a 

short background to the study and introducing questions (Bryman, 2008), such as “Can you 

tell me shortly about your engagement in environmental issues?”. This question is posed for 

contributing to information about how the environmental performance is currently shaped in 

the organisation. Flick (2009) highlight the necessity of having a certain understanding but at 

the same time keep the distance to the respondent. Based on information on the hotel‟s 

website an understanding that there is an environmental commitment in the performance of 

the hotel but one need to be aware of own expectations and the fact that they should not be too 
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well seen (Bryman, 2008). From the website of the hotel it is possible to see that the business 

has obtained the environmental certification Svanen and questions about this are to be asked.        

 The introducing part is followed by a cluster of questions regarding the environmental 

performance and if any tools are used to structure and improve the work. Questions such as 

“Do you have a way of structuring your environmental commitment?” with follow-up 

question “If yes, in what way?” are asked to find out about if any tools are used to improve 

the environmental performance and if so in which way. Other examples of questions in this 

part are “Are there any other „tools‟ you use for supporting you environmental commitment?” 

and Do you compare you water use with other organisations?”. Next theme in the interview 

guide is regarding the implementation of environmental practices. Here questions are posed 

such as “Have your environmental commitment implied any changes in daily routines?” and 

“If yes, have you experience the implementation challenging sometimes?”. These questions 

are yes and no answers, if respondent do not elaborate automatically will probe questions like 

“Can you tell me more about this /which ones?” be posed (Bryman, 2008). Next theme is 

more direct related to food water footprint to find out about some practical information as 

well as the respondents opinion to water footprint as an indicator and possible improvement 

for the environmental performance. According to Bryman (2008) it is recommended to wait 

whit this more direct question about respondent‟s opinion to the end to not influence other 

answers. For a complete view of the interview guide see Appendix 1.     

 The interview guide for the executive chief at the hotel (see Appendix 2) starts similar 

with a short introduction to the topic and also what information are to be asked from 

respondent. As an introducing question the following is posed:”Have you heard about food 

water footprint before?”. Next part of the interview guide consists of questions about practical 

issues for restaurant food which is required to know for developing a water footprint. Some 

examples of questions are “How does the procedure of buying food products look like?” and 

“Do you know if it is possible to access information about the water used in the production? ”. 

Similar as with the other interview, is that since these questions are yes/no questions, follow-

up questions are to be posed when needed. These questions are asked partly to get an insight 

about the situation but mainly find out about if chef at this hotel thinks it is possible to access 

such information. Only because of the respondent in this case tells that this kind of 

information is not accessible does not mean that is the reality. Another questions asked in this 

part is “Do you know if KRAV when certifying their products is considering water use?” and 

this one is mainly posed in order to see if the chef is somewhat informed about food and the 
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environmental certification they use. After this section follows a theme about opinions 

regarding food water footprint and its possible uses. An example of question here is “Do you 

think you would you find it interesting to use food wfp as an indicator of your environmental 

performance?” These opinion questions are expected to give insight ideas and possible 

resistance if a food water footprint is to be implemented. In developing both interview guides 

attention was paid to the language which should not be too comprehensive and no leading 

questions (Bryman, 2008).  

 

3.3 Documents  
 

Analysis of documents is made in addition to the interviews, primarily as a contribution for 

answering the research question of what challenges are implied in developing a food water 

footprint. This analysis is as well conducted to contribute in meeting the aim of the study to 

discuss water footprint as a tool for environmental performance. The purpose of using this 

method is to get a deeper understanding of difficulties in developing a water footprint and 

possible uses (May, 2001). These documents can be seen as an enlargement of the theoretical 

framework and are suppose to provide a base for discussing the result from the interviews, as 

documents can be used in research to get a broader picture of the research topic (Silverman, 

2006).     

 As documents occur in a variety of forms is it of importance to determine what type of 

documents is to be used. In the case of this study the wanted documents are not recorded 

specifically in the aim of research, e.g. not trough an interview. Since these documents are not 

collected or written in this study they are secondary sources (Bryman, 2008; Silverman 2006). 

The documents in the sample have to be open-published, i.e. searchable on the internet. It is 

of necessity to consider which documents are available due to openness and due to time 

limitations in requesting the documents (May, 2001). According to the classification in 

Bryman (2008) the documents used in this study are official documents deriving from private 

sources as an organisation or company. As for the interviews, purposive sampling was used to 

collect appropriate documents. Different search words were used in internet searching tools. 

The size of the sample in this study was guided by the principle of saturation sampling and the 

most determining factors were the aim of the thesis and resources in time. The result of the 

data collection is the following four documents:  
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 Product Water Footprint Assessment – Practical Application in Corporate Water 

Stewardship, Author: The Coca-Cola Company & The Nature Conservancy 

 UK Water Footprint: the impact of the UK‟s food and fibre consumption on global 

water resources, Author: WWF (World Wilde Fund for nature),  

 Water Footprinting – Identifying & Addressing Water Risks in the Value Chain, 

Author: SABMiller & WWF (World Wilde Fund for nature) 

 The Accor group‟s Environmental Footprint – First multi-criteria life-cycle analysis for 

an international hospitality group, Author: Accor 

 

(For sources see reference list) 

 

The four documents are different from each other. The first document regarding Coca-Cola 

Company‟s product assessment includes more detail information about calculation and the 

scope of the water footprint. Green, blue and grey water as well as local conditions of 

production are considered. Similar content is presented in WWF and SABMiller‟s report. 

Both these reports discuss WF of production companies and their own products. The other 

report produced by WWF about UK‟s footprint does not include many details about the 

measurements and no attention is paid to blue, green or grey water footprints. In this case the 

perspective is not from a producer but instead from a nation as a consumer. The last document 

in the list is also from a consumer perspective, as a business. This document is however 

different from the other since it does not in particular discuss water footprint carefully but it is 

mentioned and indirect water use in food  are treated. In addition the Accor document is the 

only one found which discuss water footprint of a hotel. The different perspectives present in 

the collection of documents are supposed to give a deeper understanding of the topic.  The 

authors of the documents are likely to have a certain point of view they like to express and a 

purpose of writing the documents (May, 2001). When analysing the content this is paid 

attention to since it is for instance possible that the companies of the documents in this study 

only want certain parts of the information to be presented.  

 According to May (2001) document research in itself does not specify what method is 

used, it depends on the way the researcher approach the document. In this study the 

documents are analysed by qualitative content analysis which will be presented in the next 

chapter.  
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3.4 Qualitative content analysis  
 

The empirical material which consists of transcribed interviews with the owner and the 

executive chef at the hotel as well as documents are to be analysed by qualitative content 

analysis. It is a flexible method, which is designed be the characteristics with every unique 

study, for organising and treating the material for more comprehensive analysis (May, 2001).    

Qualitative content analysis implies a coding of the text material into categories and 

themes. The procedure of this coding is not fix and need to be determined by the researcher to 

match the study (Bryman, 2008; Hsieh & Shannon 2005).  In line with recommendations in 

Bryman (2008) the coding procedure started with getting familiar with the material and with 

having the research question in mind to generate some categories. More time was required to 

get familiar with the document material than for the transcriptions of the interview since this 

material is of less quantity and already to some extent known. During the process the 

categories were somewhat revised when necessary, for coding schemes for the interviews data 

see Appendix 3. Even though the transcribed material from the interviews is not so large it is 

rich of information and need to be organized and structures in order to ease the analyse. In 

qualitative content analysis how and what is written in the different categories are of interest 

in difference from the quantitative content analysis where number of times a certain mention 

appears is of interest. In this study the number of times one thing is mention are not relevant 

since it is not relevant for the research question (Silverman, 2006).  

The coding procedure of the documents started with identifying a unit of analysis as 

recommended by Zhang and Wildemuth (2009) for determining what is to be analysed in the 

text and to more easily create a suitable coding scheme (see Appendix 4). In line with the 

research question the unit of analysis of the documents are identified as three themes:  

 

- Methods regarding the development of  a water footprint 

- Impact assessments and considerations 

- Implications and uses of the calculated water footprint 

 

3.5 Methodology reflections  
 

During the work with this study, when more knowledge was gain, an idea was created that it 

would have been interesting to conduct a simple calculation of comparing the studied hotels 
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direct water consumption and its indirect water use through the served food. This may 

possibly have been done by using average values from Water footprint network and others 

that may exist of water consumption in different food products. These average values do 

however not exist for all products, see list section 2.2.2 and do not relieve important 

information as discussed in theoretical part in chapter 2. An attempt to conduct this 

comparison of the hotel in this study would still have been interesting as concrete base for 

discussions. Due to time restrictions especially for collecting necessary information and for 

performing these calculations such a comparison could not be conducted in this study. It is a 

suggestion for further research see Chapter 6 and a discussions of this kind of more crude 

calculations are discussed in Chapter 5 and 6 based on the document of the Accor Group.  

 The respondents in the two interviews represent a small organisation which may imply 

other kind of difficulties of implementation than in a larger organisation and thereby the 

generalisation. It is for instance possible that communication and motivation is more easily 

spread in the business size of the hotel in this study. This may affect the external validity 

since the conclusion is less likely to be translated into larger organisations (Bryman, 2008). 

Other issues are on the other hand possible to exist independent of the type of organisation. 

However, it is of importance to be aware of this when discussing the conclusion of the study.  

Further on, regarding the interviews is the fact that the sample is small and a rather unique 

case worth discussing. Two interviews at one hotel do only give one view and what this study 

show may have a completely different result in another hotel. Confirming theories is however 

not the aim since this study is exploratory.  

 Regarding the interview guide the questions were constructed with time limit and better 

preparations might have implied better questions. The data from the interviews for discussing 

possible consequences of implementing a food WF is partly based on questions regarding 

their existing environmental commitment. There are possible differences that might affect the 

result since existing environmental indicators often means direct measurements, but a food 

water footprint consist of indirect use. 

 The author of a document has an impact of what is written and for the documents in this 

study are most conducted by companies, which might cause that they chose to not relieve all 

information. This potentially missing information is however not likely to influence the result 

of this study in too big extent. The aim of analysing the documents is mostly for discussing 

possible ways of developing and using a WF but not for instance exact comparison of 

products.  
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3.6 Summary method 
 

Chapter 3 contains a presentation of the chosen methodology for answering the research 

question. This study has an exploratory approach and semi-structured interviews and 

document analysis has been chosen as methods. The interviews are conducted with the owner 

and the executive chef at Slussens Pensionat, a small hotel with restaurant facilities. In order 

to broader the perspective has four documents containing information about developing water 

footprints been analysed.  Qualitative content analysis has been working as a support for the 

analysis of the data and the empirical findings are to be presented in the following chapter.  

 

 



 
 

4 Empirical findings  

Chapter 4 contains a presentation of the data collection trough the two interviews and as well 

from the four documents. First will the data from the interviews be described and then 

followed by presenting the documents. The structure of the data presentation is helped by the 

qualitative content analysis which also is the base for analysis in next chapter. For the coding 

scheme of the qualitative content analysis and examples of each category see Appendix 3 for 

the interviews and for the documents in Appendix 4. In the appendices for the interviews is 

also the Swedish original version of the example quotes presented.   

 The data from the interviews will be used together with information from the documents 

as a basis for analysing and discussion in chapter 5 of challenges in developing a food water 

footprint and the possible consequences for the organisation.  

4.1 The hotel case  

4.1.1 Slussens Pensionat 

 

Slussens Pensionat is a relatively small business that consists of a hotel with 30 rooms and a 

restaurant which has a capacity of 150 dining guests. It is situated in natural surroundings by 

the sea at the island of Orust, approximately 80 km by car or bus from Göteborg. The hotel 

consists of five houses and is carrying an image of “the Swedish music hotel”, since during 

summer there is a concert every night with famous Swedish artists performing their music for 

the restaurant guests. Slussens Pensionat presents themselves as a legendary music club in 

summertime and a quiet and relaxed conference hotel in autumn and spring. Sustainability is 

part of the business strategy at Slussen for both the hotel and restaurant part, and they have 

achieved the Nordic Ecolabel Svanen. Their environmental commitment is also well market at 

the homepage (Slussens Pensionat homepage, 2012).  

4.1.2 Environmental performance 

 

The environmental commitment at Slussen dates back several years, the hotel owner explain 

that “There has always been a personal interest, with awareness about the environment and 

so… then when starting to run a hotel and restaurant this way of thinking has been included in 

the business as well”.  The owner tells that in the beginning this environmental commitment 

was not well structured but when they started to work with the environmental certification 
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“Svanen” they became more organised. She explained further that “we became more 

conscious when buying new stuff and so on...and we simply became more consistent in our 

work” and that the criteria of Svanen worked as an indicator of their performance. For their 

routines for food commodities the chef explains how he is guided in his work and says that 

“the policy of Slussen is to buy as much ecological and local products as possible”. When 

questions were asked about measurement of for instance regarding their water consumption 

and if they use to compare (benchmark) their numbers against other similar business the 

owner answer they do not compare with others. She mentions that it would be rather difficult 

since “the problem is often that we also have the restaurant and it has been difficult to 

separate…eh the water…so before we got very high water consumption per hotel guest”. Now 

they have however invested in new water meters, which makes it possible to measure 

separately for all their different units and also per month or per year. The owner is satisfied 

with this and explains “now I will have much better basic data for the statistics and for next 

certification round”.  

4.1.3 Implementation and practical issues 

 

Slussen‟s environmental commitment does cause changes in their everyday work such as in 

the routines for cleaning and recycling as well as in their communication with the customers. 

To achieve a more sustainable business it is also of necessity to encourage the guest to more 

environmental friendly behaviour. When being asked about difficulties with implementation 

the owner think about the staff and answer that “Difficulties? No, it's the opposite..! ..This is 

something that is engaging the staff”. She explains how they seem to be proud of the hotels 

environmental certification and how they often come up with suggestions for improving the 

work. In summer, during the high season is about 15 people hired fulltime and five persons 

part time. In the low season are only two employees working full time except for the two 

owners and about six people are employed by hours. Some difficulties however were mention 

by the owner. One issue is regarding cleaning products that was removed which was not 

appreciated first but the owner notes: “but they still understand why...and yes, it's mostly a 

question of breaking habits I think”.  Now after some time, when they do not have this 

products anymore there is not a problem. Another issue regards the chefs and saving water in 

the kitchen, which sometimes is challenging. The owner clarify that it happens that the chefs 

let the water from the taps run since it is easier for them. “But definitely not of resistance or 

so...it‟s more just that it's a bit hard for them... to think about it”.  
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4.1.4 Food water footprint 

 

Available information 

Indirect water use is not considered in the environmental engagement at Slussen today. When 

starting to talk about food water footprint with the chef he announced that he never heard 

about the discussion of indirect water consumption in food production before. “No... I've not 

heard about that actually...it's completely new to me.” Discussions were held with both the 

owner as well as the chef about available information related to food water footprint. 

Regarding information about water consumption for the different food commodities the chef 

can confirm that there is no such information from the suppliers, at least not as he knows 

about. Since local conditions are important for assessing the impact of a water footprint the 

availability of such information is discussed. The opinion of the owner is that this information 

is available and relatively easy accessible from the suppliers since they have to be able to 

present this. She mentions however that “then I don‟t know if you can find out exactly where 

within a country...I mean, there are great regional differences”. She points out that this is only 

her opinion and how available the information is does probably the chef now better. The 

chef‟s answer is similar, he says also that this information is not too difficult to get from the 

suppliers but he does not know how precisely the origin of the crops and livestock can be 

found out. The chances of getting hold of existing information is however good at Slussen, 

“especially at Slussen is it easy since we have close contact with the suppliers here”. To 

continue the chef think that information about used water source in the production is probably 

hard to get, “my guess is that probably that‟s very hard to find out...but I have actually no 

clue.” He also mentions that he do not think that existing ecological food labels like Krav 

consider water consumption. To find out about water source for the products does not seem 

reasonable neither to the owner.     

Difficulties and utilization  

Both the owner and the chef do however find the concept of food water footprint interesting. 

Especially the owner seemed curious about the topic and when being asked about if water 

footprint sounds interesting she answered “I definitely think so...I mean, I'm interested in all 

these kinds of questions”. The respondents do both mention that it also depends on how the 

water footprint would be conducted and how it could be used. “Well it takes…eh…that 

someone else do the calculations” is stated by the owner when she explains how she see 

possible uses if someone else would provide more compiled information connected to the 
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products they buy. She mentions certification, which also the chef do but he remark that “but 

not as a new certification...that would feel unnecessary, but if it can be included in an already 

existing certification, like Krav for instance, that would be good”. If more information about 

water consumption of victuals such as a water footprint would be available the owner 

highlights how she does not like too complicated implications of the information. If water 

footprint should be used as an indicator she notes that it should measurable and how “it 

shouldn't be too complicated. It must be simple.” An underlying fear of that this information 

would imply complicated restrictions can be guessed in “well it cannot be too 

complicated...so you again end up with those rutabagas”. The mentioning of the rutabagas 

refer to an earlier discussion of the interview when the owner joked about only serving these 

kind of root vegetables to fully meet all kind of sustainability aspects. She stills end the 

discussion of food water footprint with “but it is interesting…it is”.  

   

4.2 Cases of water footprinting   
 

The four documents present four different cases where the concept of water footprint has been 

used in real situations. All data presented in this section 4.2 are collected from the following 

four documents:  

 Product Water Footprint Assessment – Practical Application in Corporate Water 

Stewardship, Author: The Coca-Cola Company & The Nature Conservancy 

 UK Water Footprint: the impact of the UK‟s food and fibre consumption on global 

water resources, Author: WWF (World Wilde Fund for nature),  

 Water Footprinting – Identifying & Addressing Water Risks in the Value Chain, 

Author: SABMiller & WWF (World Wilde Fund for nature) 

 The Accor group‟s Environmental Footprint – First multi-criteria life-cycle analysis for 

an international hospitality group, Author: Accor 

 

4.2.1 Scope and objectives 

 

The studied case of the Coca-Cola Company consists of a collaboration between the company 

and The Nature conservancy as well as with other researchers and consultants who conducted 

the study.  A product water footprint assessment is made of their product the 0,5 litre Coca-



28 
 

Cola pet-bottle. The aim of this assessment is to use it as “a tool to measure and understand 

water use throughout the supply chain” and “in order to address growing challenges related to 

fresh water”. Another kind of water footprint is calculated by the consulting and auditing firm 

PwC for the Accor Group. The study contained a joint environmental footprint of Accor‟s 

hotels where water footprint was included. Here the objective was to “understand the 

environmental issues behind what it does and thereby build the best possible strategy to curb 

its impact as well as to share knowledge on Earth Guest Research platform”. Similar as the 

Coca-Cola case SABMiller and WWF in collaboration conduct a product water footprint of a 

SABMiller beer product. To use the water footprint for decision making for more sustainable 

water management is one of the reasons of performing these calculations. The water footprint 

of UK as a nation by WWF has the objective of “measuring or WF and identifying where it 

has the most harmful impact” in order to “reducing our harmful WF where it matters most”.  

 Similar for all the cases is the necessity of defining the scope of the water footprint 

which implies what to include and what to exclude in the calculations. In SABMiller‟s case 

the scope was their beer brewed in South Africa and to “start with cultivation of the crop and 

follow whole process to bottle recycling”. What was mentioned as excluded were consumer 

use for washing the bottles and water use in building the machines which are used in the 

production. For the Coca-Cola bottle the indirect water use in the supply chain such as bottle 

packing and the ingredients was included as well as the direct operational use. The scope of 

the Accor Group‟s water footprint is not clear defined but it is obvious that both direct and 

indirect water use trough food and energy is included.  

  

4.2.2 Methods 

 

When discussing used methods all cases except the one of Accor Group refers to the 

methodology of the Water Footprint Network (Hoekstra et al, 2011). “Estimating WF on 

industrial products is complex but we have made a crude assessment and using best available 

methods” is the approached described in the case of UK. For SABMiller‟s beer, data sets were 

collected from every stage of the value chain both from SABMiller themselves and their 

business partners. There were some gaps of data and instead literature was used for filling 

them in by using some standard techniques. The Accor Group report refers to life-cycle 

analysis methods with a way of thinking to consider recourses used from the point where the 
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raw materials are extracted until end of the products life. They discuss as well the carbon 

footprint method but not in relation to water use.  

 Regarding the time frame for developing the water footprints in the cases it is not 

clearly stated how much time was required. In the case of Coca-Cola three pilot studies were 

conducted in a time period from 2008 to 2010 but the 0,5 litre pet bottle was only one of 

them. The issue regarding time mentioned in the report from Accor is that one year of 

groundwork with consultants but this is also not concerning only the water footprint but the 

whole ecological footprint. This gives however a hint that much time is likely to be required 

for developing a comprehensive water footprint.  

 Further what are not evident in the reports are the procedures for achieving the results 

and finding the data, like if standard values where used and if so to what extent. In the Accor 

report a list of standard values of water use in litres for food production per kg of different 

products presented e.g. 15 500 litres for 1 kg beef or 1 800 litres for 1 kg soybeans. The given 

source of this list is “Water Footprint” which mostly refers to the Water Footprint Network 

(see section Food Water Footprint 2.2.2). It is not clear stated how PwC and Accor found their 

result and if they based it on this list. If they did use this standard values, another question is 

how they proceed for the products which do not have a standard value while for instance the 

list in the report does only contain nine products.  Neither in the case of UK‟s water footprint 

the data procedures are clear but what is said is however “analyse of water requirements was 

based on trade data from PC-TAC”, which indicate that some sort of standard values were 

used. In the document of Coca-Cola the second pilot study concerned the sugar beets and for 

determining grey water footprint assumption was made for some parts. “It was assumed that 

10% of the applied nitrogen fertilizer leaches to groundwater”.  

4.2.3 Water footprints 

 

The water footprint for producing a 0,5 litres Coca-Cola bottle consists of about 35 litres used 

water of which 15 litres is green water, blue water is 8 litres and 12 litres is grey water. When 

analysing the production they found out that the operational WF is mostly blue water blue 

water but this part stands only for 0,4 litres of the whole WF. The supply chain stands for 7 

litres mostly grey water while the greatest part of the WF (28 litres) is used for producing the 

ingredients. Among them is the sugar beet production the main part and also what the blue 

and green water footprint of the Coca-Cola product mostly is associated with. For 1 litre of 
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beer from SABMiller is the WF instead 155 litres of which the local cultivation of crops 

stands for 84%. Green water is the largest component and grey water has been left out 

because of uncertainties.  

 The water consumption of Accor Group is 544 million m
3 

per year which is similar to 

water consumption of 438 000 Europeans. Of the total water footprint is 86 % associated with 

food and beverage. In this report there is no distinction of water source in green, blue and grey 

water. The Total WF of UK as a nation is 102 billion m
3 

per year which implies a use of 4,645 

per person per day. Agricultural products are together 73% of the total WF. They present as 

well a division of internal WF where livestock and cereals stand for the greatest part, as well 

as an external WF where cotton and livestock are large components.  

4.2.4 Impact assessments 

 

The impacts on the local ecosystems of the water footprints can only be understood by further 

assessments. In the report of Accor Group this is not mentioned except when discussing the 

direct water consumption at the hotels. Even if this part of the WF is relatively small (11%) 

compared to the indirect use it will be considered as important “especially in areas under 

water stress”. What further is mention is also that water consumption is only one issue since 

“Accor can impact water recourses trough fertilising and crop-protection products.” This 

shows an awareness of grey water issues but is not calculated. For Coca-Cola an assessment 

was conducted focusing on the largest component of the WF, the sugar beet production. It 

showed that the crops from the production in Netherlands are mainly rain-fed (green water) 

and they are grown in a region of relative water abundance. In the light of this the report 

concludes that the green and blue water footprint do not have significant impacts. The grey 

WF can on the other side have negative impacts trough high rates nutrients for the crops 

which can lead to eutrophication which is already an existing concern in the Netherlands. 

 In the report of UK a similar approach was used. The most important crops, i.e. the ones 

that made up the greatest part of the WF where investigated in additional case studies. To 

determinate these products four categories were created based on the two factors: volume of 

product consumed in the UK and water stressed area or not. The products in the category of 

water stressed area and high consumption volume were assessed in the case studies were local 

conditions also are supposed to be taken under considerations. The assessments of impacts of 

the WF in the case of SABMiller‟s beer product highlighted the difference within a country 
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and the importance of local conditions. The country of the crop cultivation is South Africa 

and some region are supposed to remain water abundant or sufficient but many other regions 

are expected to be extremely water scared by 2025. Often are impacts of a WF are less 

significant if more green water is used instead of irrigated (blue) water. This assessment 

showed that one region that was using more irrigated water had sufficient water recourses and 

therefore the WF here had no determined impact. In another region where the crops were 

mainly rain-fed the WF are likely to have negative impacts in a long time perspective since 

the region is expected to suffer from climate change and population pressure.  

4.2.5 Implications and uses 

 

The four reports are of different kinds and have different scopes but one key learning they all 

highlight is gained knowledge about where most water is used. UK became aware of the 

importance of food consumption for the nations WF and also the necessity of also assessing 

the impacts of the WF and not only to look at the WF itself. SABMiller comment in their 

report that “most important was to understand where in the process water is used and what 

pressure that may put on local water recourses”. Also highlighted was the learning how huge 

difference of water supplies it can be even within the same region. A key learning identified 

in the Accor report is that most of the hotel group‟s water consumption consists of food 

purchases which imply impacts which are not normally associated with hotel operations. This 

learning created awareness about how changes in what kind of food is served can have 

environmental advantages, they noted how for instance fruit and vegetables generally requires 

less water than livestock products.  

 The results and learning of the WF assessment in the case of Coca-Cola will be used for 

continue to improve water efficiency. In order to do so based on the leanings from the 

assessment it is necessary to look at the components of water footprints separately for fully 

understand their supply chains. This will function as a base in decision for improving their 

sustainable water management. In the report of SABMiller which also is a product assessment 

the WF is used in a similar way, to understand where in their supply chain the water is used. 

Their WF was also used for developing a matrix of each business which helps SABMiller in 

their sustainable performance and is also to be compared between their different breweries 

and regions.  
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 The uses of the WF in the UK report is to provide information for an understanding of 

water use, which provides a base for discussion and guidelines for what the government 

respectively business as well as consumers can do to reduce their WF. In the study of the 

Accor Group the WF was a part the ecological footprint and this “mapped out the main areas 

where Accor has an impact on the planet”. A whole new understanding was provided, which 

will be used in improving Accor‟s environmental strategy and for supporting decisions for 

developing a new action plan for continue Accor‟s sustainable commitment. Some concrete 

examples are to promote more balanced menus in the restaurants and to put pressure on their 

supply chains. A comparison between the different hotel chains in the Accor Group is 

presented in the report but it does not reveal if comparisons are to be made between the hotels 

as well 

4.3 Summary empirical findings      
 

The environmental performance appears to be successful at Slussens Pensionat. There is a 

positive attitude about it and the owner does not experience much resistance in the staff when 

their environmental commitment implies changes. The criteria of the eco label Svanen works 

as an indicator of their performance but the owner find it difficult to compare their measured 

resource use with other hotels. When it comes to food WF the interviews showed that this is a 

new concept for both the owner and the executive chef. They both find it interesting if it is not 

too complicated. Regarding available information both respondents think it would be difficult 

to get information about water use in the production from the suppliers and the same for water 

source. Where the production is located is more likely to being able to find out, but the 

respondents are not sure how precise information one can get. For neither the executive chef 

nor the owner does food WF seem to be something they can calculate themselves. 

 The four documents provided different types of water footprints, for products and one 

for a whole hotel group while the other one for a nation. Regarding the calculations of the 

WF‟s they all where all developed in assistance by consultancy. Some standard values appear 

to have been used in some cases but this is not totally clear in the documents. Impact 

assessments were conducted by taking the local conditions into considerations for most of the 

cases which also affected the implications of the WF‟s. A general use of the WF‟s was that it 

helped to create awareness and understanding of the water consumptions. The Accor 

hospitality group did learn that food and beverage stands 86 % of their total water 
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consumption. Other uses presented in the documents were that WF served as a base for 

decision and policy making as well for comparison between different productions sites within 

a company.    

  



 
 

5 Development of food water footprint and its consequences 

This chapter contains the analysis of the findings from the interviews and the documents. The 

first section discusses the challenges in developing a food WF while the next part focuses on 

consequences of its implementations.  

5.1 Development 
 

At Slussens Pensionat is the environmental commitment a part of their image and identity. 

According to (Bodhanowicz, 2006 & Oh & Pizam, 2008) a business image can be improved 

by environmental engagement, which beside an interest of the owners at Slussen, also is one 

motivational factor for continuing their work. Environmental commitment requires ongoing 

changes to respond to the demands of a certification system and new issues in the society. The 

indirect water consumption is a new issue for hospitality organisations but of distinctive 

relevance confirmed for instance by the Accor Groups‟ report where it is showed that the 

indirect water use in their food services stands for 86 % of the hotels group total water 

footprint. Hoekstra et al (2011) does also mention that a company‟s indirect water 

consumption often is larger than the direct use of water. To develop a food water footprint at 

Slussen to compare with their direct consumption could raise a new awareness, as in the case 

of Accor, to improve their environmental performance. This will be more discussed in section 

5.2.   

5.1.1 Challenges  

 

If a food water footprint is to be developed at Slussen is information of water consumption for 

every victual included in their served food required, then this information needs to be added 

together dependent on how big quantities of each product is consumed during for instance a 

year. As presented in Hoekstra et al (2011) regarding water footprint for a business, this 

would show the food water footprint of Slussen. From the interviews it is stated that 

according to the respondents knowledge is information of water use for producing the specific 

victual not available from the suppliers. The analyses of the documents show two cases where 

water footprint of a product is calculated, one of a Coca-Cola drink and sugar beets while the 

other for a beer. It is not clear in these reports if the results are to be shared with customers or 

more for being used internal. Water footprint investigations are further not conducted for 
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every existing victuals and there is none organised data base for this information. Both the 

owner and the executive chef of the hotel mention in the interviews that they do not see it as a 

possibility to perform any complicated calculations by themselves. This is confirmed in the 

documents since the WF calculations which are presented are conducted by consultant experts 

in the field. Regardless chosen method or if the WF concerns a product are business 

consuming the products does the development of the WF also appears to be time consuming. 

 A possibility in a case such as Slussen may be to use standard values for their products 

and add together as mentioned above. In the Accor report standard values from water 

footprint network like Hoekstra et al (2011) are referred to when discussing their food water 

footprint. The report does however not reveal how this standard values were used and how 

values for all products with no existing average value were developed. More average values 

than the ones presented in section 2.2.2 exists, like in another report from the Water footprint 

network presenting WF of soya products (Ecrin, Aldaya and Hoekstra, 2011). Within the 

scope of this study there is however no place found where these standard values for victuals 

are gathered together and no conclusions can be drawn for how many food products a 

standard value exist. This implies that if a food WF is to be developed at Slussens Pensionat a 

comprehensive research to find these values need to be conducted and it is hard to say if it 

would be possible to find sufficient amount of standard values. Even if standard values are 

used, several challenges in developing a food WF as in the case of Slussen can therefore be 

expected such as the time required to find these values as well as how to deal with victuals 

with no existing values.  

5.1.2 Impact assessments 

 

If the possibility exists to find standard values of water consumption for a sufficient part of 

the purchased food commodities another issue is the relevance of these values. Analyse of the 

documents showed that some crops and products differ a lot in water consumption from 

different production and cultivation. An uncertainty is therefore associated with standard 

values of water use for victuals.  

 Bearing in mind that a water footprint by itself does not reveal the impact from the 

water consumption on the local ecosystems (Hoekstra et al, 2011) a further question refers to 

how a hospitality organisation can approach these issues. Since a reason for calculating water 

footprint is to improve the environmental performance the environmental impacts of the water 
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consumption is of importance. At the same time this is most likely not possible for hotels to 

conduct themselves, in all the cases in the analysed documents experts from universities and 

consultant firms were involved to find out components of the WF like blue, green or grey 

water (Mekonnen & Hoekstra, 2010). As presented in most of the cases in the documents this 

information does also need to be assessed in relation with local condition and vulnerability 

which as well is noted by Hoekstra et al (2011). If no impact assessments are conducted a WF 

can however still be useful to cast light on the relevance of indirect water use in food in 

hospitality and tourism business, like in the documents containing the Accor Group‟s report. 

It is tough hard to say which part of the food consumption matters the most since it is not 

always what has the greatest WF that has the worst local impacts (see e.g. Harris, 2011). In 

some regions for some food productions there is not of great necessity to reflect about how 

much water is used because there is relative water abundance in the region. 

 An easier way of assessing impacts of water footprint for business like a hotel could be 

to find out the geographical location of the production and consider the water situation in the 

area. Similar to the UK report this could be done focusing on the food products which are 

consumed in great quantity and therefore are likely to have a greater impact if they are 

produced in a water stressed area. Such information about products origin is according to the 

respondents in the interviews available at least for which country the production has taken 

place, but how precisely is unclear. Even if an assessment like this is to be conducted it is 

likely to be time consuming as well and also rather difficult for a hotel to perform and as 

mentioned in the interviews it is not desirable to conduct complicated calculations by 

themselves. 

5.2 Consequences 
 

In addition to questions regarding challenges in developing a food water footprint there are 

also questions concerning consequences and possible uses for a hospitality organisation of a 

food water footprint. This part is therefore discussing implementation and different 

utilizations of a food WF.  

5.2.1 Increasing awareness  

 

Environmental commitment is discussed as one way for companies within the tourism and 

hospitality industry to improve their image and get respect from customers as well as business 
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partners (see e.g. Bodhanowicz, ; Oh & Pizam, 2008). In the interviews with the owner of 

Slussens Pensionat it is obvious, from the way of discussing the subject, that their engagement 

in environmental issues is a part of the hotels image. In order to engage in environmental 

issues an organisation need to be aware of what different impacts their business‟ activities 

have on nature resources. This awareness can be achieved by monitoring the impacts by using 

environmental indicators (Park & Yoon, 2011), like a food WF can be a part of an indicator of 

a hospitality company‟s water use.  

 First, it is possible that many organisations within tourism and hospitality are not aware 

at all that they have an indirect water use and neither its significance. In the case of Slussens 

Pensionat the executive chef mentioned for instance that “No... I've not heard about that 

actually...it's completely new to me” and also the owner was not well familiar with the topic. 

In the report of Accor Group this was also a new awareness and the fact that the indirect water 

use in food and beverage stand for 86 % of the total water use was presented as a key 

learning. Similar in the cases of water footprinting for Coca-Cola and SABMiller the fact of 

developing a WF of their products created knowledge about where most water was used 

within the production. In the aim of a hospitality organisation to create more awareness even a 

food WF of more simple means can possible be useful to some extent, even if not all 

necessary information is revealed. One learning to be achieved for a hospitality company is 

that certain food items on their menus implies higher water consumption. By reducing the 

volume of this high consumptive items and increasing the part of victuals consuming less 

water could give lower water consumption. To be successful it is, as discussed by e.g. Wöber 

(2002) and Jasch (2009), important being able to measure if changes have any effect. A food 

WF can serve as a measurement to compare if the WF became lower by changing food items 

and the proportions of them on the menu, as environmental indicators can make comparison 

of improvements possible (Jasch, 2009). As noted by Hoekstra et al (2011) can a water 

footprint assessment help to understand what to do but does not give information on how to 

do (Hoekstra et al, 2011).   

5.2.2 Comparison for improved performance 

 

The concept of sustainable development can sometimes appear as rather vague, both for 

customers and for employees inside the organisations. That is one argument why measuring 

and environmental indicators, as briefly discussed in previous section, are useful; to give a 

meaning of the term sustainability (Hunter & Shaw, 2007). At Slussens Pensionat the work 
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with sustainable development is identified trough measurements of water and energy use as 

well as certain policies when purchasing products. As mentioned earlier both by the owner at 

Slussen and in the literature measurements of the environmental performance are important. 

Further on it is necessary to establish relevant goals for improvements but Camp (1987) 

identify that failures are common among managers by setting targets and it is argued that 

benchmarking helps to set relevant goals.   

 Difficulties in comparing products can be seen when for instance discussing the two of 

the analysed reports, one from Coca-Cola and one from SABMiller. According to these 

reports one litre of Coca-Cola requires 70 litres of water to produce while one litre of beer 

requires 155 litres of water. According to these numbers, to have a Coca-Cola gives a lower 

WF than having the beer of SABMiller but it is difficult to know how differences in the 

calculations processes may affect the result.  

  To develop a food WF provides an opportunity to compare the indirect water use 

trough food consumption but there are limitations in the variety of different methods for 

measuring and the lack of transparency in the process. Jash (2009) discuss that if comparing 

should be possible it is of importance that calculations are well defined which is not always 

the case. External benchmarking is beneficial but in general challenging (see e.g Wöber 2002) 

due to the varieties of facilities. From the interviews at Slussen it appears difficult to compare 

with other hotels and neither not something of great interest. The possibility to compare 

internally is however something that seems more interesting and also more feasible. For 

Slussen the owner finds it useful to compare in a time perspective, as between different 

months and years, and trough different facilities. New meters make this possible at Slussen 

which satisfied the owner. The importance of measuring different facilities separately for 

improving the efficiency in the resource management is also identified by Bodhanowicz 

(2006). This can be seen as an argument why it is necessary to separate the indirect water use 

through food from e.g. trough energy consumption.  

 From the report of SABMiller it shows how their calculated WF‟s are used for 

comparison between the different production sites. For hotel chains or hotel groups like Accor 

a comparison between the different hotels could be useful and possible if standards for 

calculations are given and followed. As measuring of water and energy often are given per 

guest night (see e.g Bodhanowicz, 2006) does also food WF need to be divided per restaurant 

guest or similar for being able to compare within a hotel chain.   
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5.2.3 Issues of implementation 

 

Which consequences a food WF can have for an organisation depends partly on how it is used 

as discussed above but as well on how successfully it is implemented. Both the development 

of a food WF and using it as a tool for environmental performance may imply a change in 

routines, structures and policies of the organisation. As discussed by Mullins (2001) is often 

the case that changes meet resistance within a hospitality organisation and to identify the 

potential reasons for the resistance is a key process for successful performance. 

 The environmental commitment at Slussens Pensionat has implied changes in their daily 

work but these changes have not met much resistance, according to the owner. Managerial 

behaviour is identified by Mullins (2001) as one of the most important factors for successful 

implementations. From the interview with the owner at Slussen it is possible to understand 

from the way she talks about the sustainability issues that this is something she find 

interesting and as a positive challenge. It is explained during the interview how the owner 

always had an interest in sustainable development as a private person and when talking about 

their certification and new water meters an attitude of pride can be identified. This positive 

attitude of the owner is likely to be translated into her role as a manager and then spread out 

on the rest of the staff.  

 Reasons for resistance for change mentioned by Mullins (2001) at managerial level are 

based on a comfort in existing routines and structure, which not appears to be the feelings at 

Slussen when discussing their environmental commitment. When it comes to the discussion of 

a food WF however the owner seems curious but as well a bit reserved when she is several 

times stating that it should not be too complicated. Also the executive chef appeared to be 

rather sceptic. He has not heard about food WF before and therefore could not imagine what it 

would imply. To feel insecure about something new is also one major factor of causing 

employees unwilling to change (Mullins, 2001). Since food WF is a rather new concept the 

uncertainty what developing and implementing it might be a factor that can cause difficulties.   

 



 
 

6 Conclusions 

6.1 Concluding discussion 
 

The aim of the study was to discuss which challenges are implied in the development of a 

food water footprint as a tool to improve environmental performance. To meet the aim the 

following questions were asked: “What are the challenges in developing a food water 

footprint for a hospitality organisation?” and “What are the possible consequences for a 

hospitality organisation of developing a food water footprint?”. 

 The analysis of the interviews and the documents in line with the literature has shown 

that for a hotel or restaurant to calculate a food WF themselves in a comprehensive way also 

including impacts assessment appears according to this study to be too complex. The 

knowledge and needed information that exists is not enough. Assistance from an auditing firm 

like in the Accor report is likely to be of necessity, but for a smaller hospitality organisation 

like Slussens Pensionat hiring this assistance may not be reasonable. Hospitality and tourism 

organisations can also put pressure on their suppliers to provide them the information about 

products WF and then add the information together for determining the organisations total 

WF. This since the information connected to the victuals is more likely something the 

producer should consider as in the reports by Coca-Cola and SABMiller. Another way of for 

hospitality organisations like Slussen to develop their food WF is calculating a WF of more 

simple means by using standard values, for instance provided by the Water Footprint 

Network. A first question that arises is however to what extent these values exist and thereby 

how many different products can be covered by them. In the scope of this study no 

comprehensive list of standard values were found. It is however possible that a more 

extensive study would find a different result. A second question concerns how relevant this 

more simple WF would be if one manage to develop one from standard values. The reports 

analysed in this study strengthen what also is said in previous research that the impact of the 

water used for food production depends largely on local vulnerability and the used water 

sources. It is possible to conclude that there are several challenges in developing a food WF 

for a hospitality organisation today. The report by Accor shows however that is has been done 

and for the question how relevant a simpler WF is it may partly be answered by what is the 

purpose of developing the WF, how it is aimed for being used.  

 This study has further explored the consequences for a hospitality organisation of 

developing and implementing a food WF which includes possible uses. One consequence of 
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implementing a food WF can be an increased awareness regarding indirect water use trough 

food consumption. In the Accor report it is clear how they became aware of that indirect water 

use in food consumption is an essential part of their total water consumption. At Slussens 

Pensionat could developing a food WF probably has a similar effect since the data analysis 

show that today this issue is unknown at the hotel. From this hotels can learn which food 

products requires most water for producing them and if attention is paid to where the 

production was located, hotels can avoid high-consumptive products from dry areas in an 

attempt to lower their food WF. A question remains however if left out information in a 

simpler food WF provides misleading fact which may imply that actions for improving are 

irrelevant.  

 The study has further discussed if food WF can be used for benchmarking to improve 

the organisations water management. In order to compare it is of importance that calculations 

have been performed in the same way and a transparency in this process. These requirements 

appears to be hard to meet when analysing the documents since the different documents all 

presented different ways of developing a WF. Also in the data from the interviews with 

Slussen difficulties with comparison of the direct water use was identified. External 

benchmarking as presented in Wöber (2002) appears therefore being difficult at current 

conditions, but within a hotel chain comparison between different hotels might be a 

possibility. Regarding implementation of a WF challenges might appear in the uncertainty of 

what the concept of WF would imply. In both the Accor report and in the interviews from 

Slussen it was clear that food WF is something unknown. From analyse of the interviews a 

slight fear that developing o food WF would imply complicated tasks could be identified. 

What was also noted from the interviews in line Mullins (2001) is that good managerial 

behaviour helps in conquer the resistance to change.   

 Referring back to the aim and the research question of what challenges there are to 

develop a food WF is, in addition to the technical difficulties, one significant question the 

relevance for a hotel to engage in a commitment of WF. The connection and potential 

motivation of responsible management for recourses at the destinations is to some extent lost 

since the indirect water use trough food consumption is often not connected the local 

environment. For a hotels image towards customers and business partners commitment in 

environmental issues is however something that can contribute to improvements. The indirect 

water use trough food consumption stands for a significant part of hotels water use, showed in 

literature and for instance the Accor report. Hotels having restaurant facilities is increasing 

due to All-inclusive trend and water as a recourse is expected to be an issue of even more 
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importance in the future. The indirect water use in food consumption ought to be a part of a 

hotels environmental commitment for a more comprehensive environmental performance.  

 

6.2 Further research 
 

From the conclusions areas suggested for further research can be identified. In order to further 

explore if a food WF is an appropriate tool for managing a hotels indirect water consumption 

trough their food more detailed investigations of possible ways of developing a food WF is 

needed. Preferable one or several cases can be chosen for a study where development of a 

food WF can tried to be performed as well as possible measures to use. This could be a 

concrete base for discussion and verify of to what extent this could serve as an indicator for a 

tourism or hospitality organisation. The limitations in the developing of the WF as well as the 

relevance if information is missing could be identified.  

 Also further studies regarding motivational factors and potential benefits for 

organisations in tourism and hospitality industry to engage in management of their indirect 

water consumption can be beneficial.  

 

 

 



 
 

7 References 

Aldaya, M. M. & Hoekstra, A. Y. (2010). The water needed for Italians to eat pasta and pizza. 

Agriculture Systems [e-journal] 103:351-360. Available through Lund University Libraries database. 

[accessed 2012-04-13]   

 

Allan, J. A. (2011). Virtual Water – the Water, Food and Trade Nexus. Useful Concept or Misleading 

Metaphor?. Water International [e-journal] 28:1 106-113. Available through Lund University Libraries 

database. [accessed 2012-04-17]   

 

Andereck, K. L. (2009). Tourists' perceptions of environmentally responsible innovations at tourism 

businesses, Journal of Sustainable Tourism, [e-journal] 17:4, 489-499 Available through Lund 

University Libraries database. [accessed 2012-05-15]   

 

Bodhanowicz, P. (2006) Responsible resource management in hotels – attitudes, indicators, tools and 

strategies. PhD thesis, Royal Institute of Technology, Stockholm  

 

Bodhanowicz, P. (2005) European Hoteliers' Environmental Attitudes: Greening the Business. Cornell 

Hotel and Restaurant Administration Quarterly [e-journal] 46: 188. Available through Lund University 

Libraries database. [accessed 2012-04-02] 

 

Bonell, R., Cashman, A., Charara, N. & Gehr, R. (2011) Water use efficiency in the hotel sector of 

Barbados. Journal of Sustainable Tourism. [e-journal] 19:2 231-245. Available through Lund 

University Libraries database. [accessed 2012-04-03]  

 

Bryman, A. (2008). Social Research Methods. 3rd edition. Oxford University Press: New York 

 

Burnes, B. (2009). Managing Change – A Strategic Approach to Organizational Dynamics, London: 

Prentice Hall.  

 

David, M. & Sutton, C. (2004): Social Research: The Basics [e-book]. London: Sage.  

Available at: http://www.google.se/search?tbm=bks&tbo=1&hl=sv&q=david+sutton+2004&btnG 

= [accessed 2012-05-02].  

 

Deyà Tortella, B & Tirado, D. (2011). Hotel water consumption at a seasonal mass tourism  

destination. The case of the island of Mallorca. Journal of Environmental Management. [e-journal].  

92(2011): 2568-2579. Available through Lund University Libraries database. [accessed 2012-02-04] 

 

Ecrin, A. E., Aldaya, M. M. and Hoekstra, A. Y. (2011). The Water Footprint of Soy Milk and Soy 

Burger and Equivalent Animal Products. [pdf] Available at: 

http://www.waterfootprint.org/Reports/Report49-WaterFootprintSoy.pdf [Accessed: 2012-05-21] 

 

EEA (European Environmental Agency ) (2000). Europe‟s environment: the third assessment [pdf] 

Available at: http://www.eea.europa.eu/publications/environmental_assessment_report_2003_10 

[Accessed: 2012-05-14] 

 

Flick, U. (2009). An introduction to qualitative research. 4., [rev.] ed. London: Sage. 

 

Galli, Wiedmann, Ercin, Knoblauch, Ewing & Giljum (2011). Integrating Ecological Carbon and 

Water footprint into a “Footprint Family” of indicators: Definition and role in tracking human pressure 

on the planet. Ecological Indicators. [e-journal] 16:100-112. Available through Lund University  

Libraries database. [accessed 2012-05-05]  

 

 

http://www.eea.europa.eu/publications/environmental_assessment_report_2003_10


44 
 

Grönroos, C (2007) Service Management and Marketing: Customer Management in Service 

Competition, 3 ed. Hoboken: John Wiley. 

 

Gössling, S., Peeters, P., Hall, M., Ceron, J-P., Dubois, G., Lehmann, L. V., & Scott, D. (2012) 

Tourism and water use: Supply, demand and security. An international review. Tourism management. 

[e-journal]. 33 (2012) 1-15. Available through Lund University  Libraries database. [accessed 2012-

02-05] 

 

Gössling, S.(2006). Tourism and water. In S. Gössling, & C. M. Hall (Eds.), Tourism & 

Global environmental change: Ecological, social, economic and political interrelationships (pp. 180 

e194). Abingdon: Routledge. 

 

Gössling, S., Borgström Hansson, C., Hörstmeier, O. & Saggel, S. (2002). Ecological footprint 

analysis as a tool to assess tourism sustainability. Ecological economics [e-journal] 43:199-211. 

Available through Lund University  Libraries database. [accessed 2012-05-05] 

 

Harris, C. (2011). More accurate measure of food‟s water footprint. Ecos [e-jorunal] 159:18-19. 

Available through Lund University  Libraries database. [accessed 2012-03-05] 

 

Hoekstra, A. Y. (ed) (2003). Virtual water trade: Proceedings of the International Expert Meeting on 

Virtual Water Trade. [pdf] Value of Water Research Report Series No 12, UNESCO-IHE, Delft 

Netherlands. Available at: http://www.waterfootprint.org/Reports/Report12.pdf [accessed 2012-04-09]   

 

Hoekstra, A. Y. (2008). The water footprint of food. [pdf] Available at: 

http://www.waterfootprint.org/Reports/Hoekstra-2008-WaterfootprintFood.pdf [accessed 2012-04-04] 

 

Hoekstra, A. Y., Chapagain, A. K., Aldaya, M. M & Mekonnen, M. M. (2011) The Water Footprint 

Assessment Manual. Setting the Global Standard. [pdf] London, Washington: Earthscan. Available at: 

http://www.waterfootprint.org/downloads/TheWaterFootprintAssessmentManual.pdf [Accessed 2012-

03-05] 

 

Hsieh, H-F. & Shannon, S. E. (2005): Three approaches to qualitative content analysis. In: Qualitative 

health research, 15 (9), Sage publications, 1277-1288. Available at: 

http://qhr.sagepub.com/content/15/9/1277.full.pdf+html [accessed 2012-05-02]. 

 

Hunter, C. & Shaw, J. (2007). The ecological footprint as a key indicator of sustainable tourism. 

Tourism Management [e-journal] 28:46-57. Available through Lund University  Libraries database. 

[accessed 2012-05-05] 

 

Jasch, C. (2009). Environmental and material flow cost accounting: principles and procedures. 

Springer: Vienna 

 

Kelly, J. & Williams, P. (2007). Tourism destination water management strategies: An eco‐ efficiency 

modelling approach, Leisure/Loisir [e-jorunal]  31:2, 427-452. Available through Lund University 

Libraries database. [accessed 2012-05-15] 

 

Liu, Z. (2003). Sustainable Tourism Development: A critique. Journal of sustainable Tourism. 11:6 

459-475 [e-journal] Available through Lund University  Libraries database. [accessed 2012-05-01]   

 

Matthews, D. H. (2003). Environmental management systems for internal corporate environmental 

benchmarking, Benchmarking: An International Journal, [e-journal]. 10:2 95 – 106. Available through 

Lund University Libraries database. [accessed 2012-04-24] 

  

May, T. (2001). Social Research. Issues, methods and process. 3rd edition. Open University Press: 

New York   

http://www.waterfootprint.org/Reports/Report12.pdf
http://www.waterfootprint.org/Reports/Hoekstra-2008-WaterfootprintFood.pdf
http://www.waterfootprint.org/downloads/TheWaterFootprintAssessmentManual.pdf


45 
 

 

Mekonnen, M. M., & Hoekstra, A. Y. (2010). The green, blue and grey water footprint of crop and 

derived crop products. [pdf] Available at: http://www.waterfootprint.org/Reports/Report47-

WaterFootprintCrops-Vol1.pdf [accessed 2012-04-04]  

 

Mukheibir, P. (2010). Water access, water scarcity and climate change. Environmental Management. 

[e-jorunal]. 45 (2010) 1027-1039. Available through Lund University Libraries database. [accessed 

2012-04-04] 

 

Mullins, Laurie J. (2001). Hospitality Management and Organisational Behaviour, 4th edition. 

Harlow: Longman.  

 

Park, D. B. & Yoon, Y. S. (2011). Developing Sustainable Rural Tourism Evaluation Indicators. 

International Journal of Tourism Research [e-journal] 13:401-415. Available through Lund University 

Libraries database. [accessed 2012-04-27] 

 

Oh, H. & Pizam, A. (2008) Handbook of Hospitality Marketing Management. Elesvier Ltd: Oxford   

 

Roth, D. & Warner, J. (2008). Virtual water: Virtuous impact? The unsteady state of virtual water. 

Agriculture and Human Values [e-journal] 25 (2008) 257-270. Available through Lund University  

Libraries database. [accessed 2012-04-06] 

 

Silverman, D. (2006). Interpreting Qualitative Data. 3rd edition. Sage:London 

 

UN (2011). The Millennium Development Goals Report 2011. [pdf] United Nations, New York. 

Available at: http://www.un.org/millenniumgoals/11_MDG%20Report_EN.pdf [Accessed: 2012-04-

04] 

 

UNW TO, UNEP and WMO (UN World Tourism Organization, United Nations Environment 

Programme and World Meteorological Organization) (2008). Climate change and tourism: 

Responding to global challenges. [pdf]  Paris & Madrid: UNW TO &UNEP. Available at: 

http://www.unep.fr/shared/publications/pdf/WEBx0142xPA-

ClimateChangeandTourismGlobalChallenges.pdf [Accessed 2012-03-04] 

 

WWF-Mediterranean (2004). Tourism and freshwater in the Mediterranean. [pdf] Available at: 

http://awsassets.panda.org/downloads/medpotourismreportfinal_ofnc.pdf [accessed 2012-05-15] 

 

Wöber, K. W. (2002). Benchmarking in tourism and hospitality industries: the selection of 

benchmarking partners. New York: CABI Pub 

 

Documents  

The Coca-Cola Company & The Nature Conservancy (2010). Product Water Footprint Assessment. 

Practical Application in Corporate Water Stewardship [pdf] Available at: http://www.thecoca-

colacompany.com/presscenter/TCCC_TNC_WaterFootprintAssessments.pdf [accessed 2012-05-04] 

WWF - UK (2008). UK Water Footprint: the impact of the UK‟s food and fibre consumption on 

global water resources [pdf] Available at:   

http://www.wwf.se/source.php/1407043/wwf_uk_footprint%5B1%5D.pdf [accessed 2012-05-04] 

 

SABMiller & WWF (2009) Water Footprinting – Identifying & Addressing Water Risks in the Value 

Chain [pdf] Available at:  

http://www.waterfootprint.org/Reports/Report47-WaterFootprintCrops-Vol1.pdf
http://www.waterfootprint.org/Reports/Report47-WaterFootprintCrops-Vol1.pdf
http://www.un.org/millenniumgoals/11_MDG%20Report_EN.pdf
http://www.unep.fr/shared/publications/pdf/WEBx0142xPA-ClimateChangeandTourismGlobalChallenges.pdf
http://www.unep.fr/shared/publications/pdf/WEBx0142xPA-ClimateChangeandTourismGlobalChallenges.pdf
http://awsassets.panda.org/downloads/medpotourismreportfinal_ofnc.pdf
http://www.thecoca-colacompany.com/presscenter/TCCC_TNC_WaterFootprintAssessments.pdf
http://www.thecoca-colacompany.com/presscenter/TCCC_TNC_WaterFootprintAssessments.pdf


46 
 

http://wwf.panda.org/about_our_earth/about_freshwater/freshwater_resources/?uNewsID=17186

1 [accessed 2012-05-04] 

 

Accor (2011). The Accor group‟s Environmental Footprint – First multi-criteria life-cycle analysis for 

an international hospitality group [pdf] Available at:  

http://www.accor.com/fileadmin/user_upload/Contenus_Accor/Developpement_Durable/img/earth

_guest_research/2011_12_08_accor_empreinte_environnementale_dp_bd_en.pdf [accessed 2012-

05-09] 

 

Interviews 

 

Vibeke Sohlberg, Owner, Slussens Pensionat 

Executive chef, Slussens Pensionat  

 

http://wwf.panda.org/about_our_earth/about_freshwater/freshwater_resources/?uNewsID=171861
http://wwf.panda.org/about_our_earth/about_freshwater/freshwater_resources/?uNewsID=171861
http://www.accor.com/fileadmin/user_upload/Contenus_Accor/Developpement_Durable/img/earth_guest_research/2011_12_08_accor_empreinte_environnementale_dp_bd_en.pdf
http://www.accor.com/fileadmin/user_upload/Contenus_Accor/Developpement_Durable/img/earth_guest_research/2011_12_08_accor_empreinte_environnementale_dp_bd_en.pdf


 
 

Appendices 

Appendix 1 – Interview guide hotel owner  

(Translation from the original one in Swedish)  

Short explanation about the study before starting: 

Trough the food we are eating we leave a water footprint somewhere else, which may have 

negative environmental impact. For hotel and restaurant business are measurements today 

often concerning only the direct water use. My study is discussing a development of a food 

water footprint as an indicator indirect water use in food in the hotel and tourism sector.  

Questions 

Can you tell me shortly about your environmental work?  

 

Environmental performance and water use 

Do you have a way of structuring your environmental commitment? 

 If yes, in what way? 

Does Svanen (Nordic ecolabel) influence your environmental commitment? 

 If yes, in what way? 

Are there any other „tools‟ you use for supporting you environmental commitment?   

(Do you keep record of your water consumption?) 

Do you compare you water use with other organisations? 

Do you compare your water use with the levels in the Svanen criterion?  

(I will now continue to questions about implementation of your environmental engagement) 

Implementation  

Have your environmental engagement implied any changes in daily routines?  

If yes, have you experience the implementation challenging sometimes? 

 If yes, in which ways? For which kind of changes?  

Have you experienced implementation of new routines to be successfully? 

 If yes, what do you think affect this? 

Food water footprint 

For the food part, how much do you (the owner) influence and how much is up to the chef?  

How does the general picture look regarding your food import?  
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According to you, would you think it is possible to find out water use for the products? 

According to you, is it easy to access information where the food has been produced?  

Have you heard about water footprint before?  

What is your spontaneous reaction to the concept of water footprint? (Fill in with information 

if necessary) 

Do you think you would you find it interesting to use as an indicator of your environmental 

performance?  

 

Thank you very much!  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

Appendix 2 – Interview guide executive chef 

(Translation from the original one in Swedish)  

Short explanation about the study before starting: 

Trough the food we are eating we leave a water footprint somewhere else, which may have 

negative environmental impact. For hotel and restaurant business we measure today only the 

direct water use. My study is discussing a development of a food water footprint as an 

indicator indirect water use in food in the hotel and tourism sector.  

I will ask some questions about practical issues for restaurant food. This will be used for 

discussing challenges in developing a food water footprint.  

Questions 

Have you heard before about indirect water use in our food?  

Practical issues 

How does the procedure of buying food products look like?  

Do you know if it is possible to access information about where the products are produced? 

 If yes, how exact  

Do you know possible to access information about the water used in the production?  

(The same about information regarding source of water used in the production?)  

Do you know if KRAV when certifying their products is considering water use?   

 

Using water footprint 

What is your spontaneous reaction to the concept of water footprint? (Fill in with information 

if necessary) 

Do you think you would you find it interesting to use as an indicator of your environmental 

performance?  

---- 

Can you tell me about your experience as a chef?  

 

Thank you very much! 
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Appendix 3 - Coding scheme interviews  
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Appendix 4 - Coding scheme documents 

Example:  

 

 (continues next page) 
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