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ABSTRACT  

English 

 
„Die ich rief, die Geister, Werd’ ich nun nicht los.“ 

Johann Wolfgang von Goethe 

 
 

Oil is well known as “black gold” and classified as one of the most valuable natural resource. 

However, water is more important than oil because it is a basic element of every single life 

form including humans, animals, and plants. Nothing can replace water. Unfortunately, it 

does not receive the appreciation it should as the most valuable natural resource of the 

world. In addition to sustaining every life on this planet, water sustains the global economy 

and society because every single product and service requires water. It is not an exaggera-

tion to say that our businesses run on water. Furthermore, water shortage is strongly bound 

to food security, and food is an element for human life as well. Due to globalization and the 

liberalization of food trade, the scope of water scarcity is not restricted to one place; it trans-

lates into food shortage in another place.  

This is the time to realize that we now live in a resource-constrained world, mostly owing to 

human activities. Some already notice this challenge, but some do not. Everyone is indeed 

responsible for changing the misperception of water, solving water problems, and preserving 

it for its own sake as well as for the next generation. As a result, first and foremost, water 

must be treated and perceived as a sort of “white oil” or “blue gold”. 

This research suggests that a market-based instrument could be used as a tool to create 

sustainable water consumption. The “Product Water Footprint Label (PWFL)” as a market-

driver instrument should be developed. It holds the potential to motivate businesses in the 

food and beverage sector to improve their supply chain to use less water in their production 

processes. As a result, alternative water management approaches and technologies would 

be implemented in order to maintain or create business competitive advantages and ensure 

long-term cost effectiveness with regard to water resources. Ultimately, these would lead to 

sustainable use of water resources. The securing of water resources, even partly, would cre-

ate a domino effect, in that food supplies would also become secure. In addition to satisfying 

a basic human need, social conflicts such as water wars or starvation would be avoided. 

 
 

"Anyone who can solve the problems of water will be worthy of two Nobel Prizes  
- one for Peace and one for Science". 

John F. Kennedy 
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German 

 
„Die ich rief, die Geister, Werd’ ich nun nicht los.“ 

Johann Wolfgang von Goethe 

 
 

Öl ist bekannt als „schwarzes Gold“ und wird als eines der wertvollsten Naturressourcen der 

Erde eingeschätzt. Das Wasser ist dagegen wichtiger als das Öl, weil es ein Grundelement 

jedes Lebens ist: Menschen, Tiere und Pflanzen sind abhängig vom Wasser. Nichts kann die 

Funktion des Wassers ersetzen. Leider wird die Bedeutung von Wasser immer noch in den 

meisten Regionen der Welt unterschätzt. Das Wasser erhält nicht nur jedes Lebewesen auf 

diesem Planeten am Leben. Die Herstellung von jedweden Produkten ist ohne Wasser nicht 

zu denken. Darüber hinaus gibt es einen starken Zusammenhang zwischen Wasserknapp-

heit und der Grundlage für die Ernährung. Aufgrund der Globalisierung und der Liberalisie-

rung des Lebensmittelhandels betrifft die Wirkung der Wasserknappheit nicht nur eine jewei-

lige Region, sondern weitet sich immer mehr aus und kann schließlich zur Knappheit von 

Lebensmitteln führen.  

Jetzt ist noch die Zeit unbequeme Wahrheiten zu begreifen – wir leben in einer Welt, deren 

Ressourcen infolge des weltweit gestiegenen Konsums immer knapper werden. Im eigenen 

Interesse sind die jetzigen und die nachfolgenden Generationen im hohen Maße für einen 

nachhaltigen Umgang mit der Ressource Wasser verantwortlich. Es bedarf größter Anstren-

gungen, auf die essentielle Bedeutung des Wassers in der breiten Öffentlichkeit hinzuwirken. 

Es sollte weniger vom „schwarzen Gold“ als vielmehr vom „weißen Öl“ oder „blauen Gold“ 

die Rede sein. 

In dieser Arbeit soll eine alternative Lösung vorgeschlagen werden, wie ein marktwirtschaftli-

ches Instrument als ein Tool genutzt werden kann, um einen nachhaltigen Wasserverbrauch 

in der Lebensmittelindustrie hervorzubringen. Das „Product Water Footprint Label (PWFL)“ 

sollte als ein marktgerechtes Instrument entwickelt werden, das Lebensmittelunternehmen 

motiviert, bei ihrer Beschaffungskette weniger Wasser zu verbrauchen. Demzufolge werden 

alternative Wassermanagementansätze und Technologien implementiert, um Wettbewerbs-

vorteile aufrechtzuerhalten oder zu erstellen und die langfristige Kostenwirksamkeit bezüg-

lich des Wassers zu gewährleisten. Wenn Wasserressourcen wenigstens teilweise geschützt 

werden, dann steigt die Wahrscheinlichkeit zur Schaffung eines gesicherten Angebots von 

Grundnahrungsmitteln. Dies könnte zu einer Befriedigung von menschlichen Grundbedürf-

nissen und damit zu einer Begrenzung von Konflikten wie Krieg um Wasser oder Unterer-

nährung führen. 

 
 

"Anyone who can solve the problems of water will be worthy of two Nobel Prizes  
- one for Peace and one for Science". 

John F. Kennedy 
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Thai 

 
„Die ich rief, die Geister, Werd’ ich nun nicht los.“ 

Johann Wolfgang von Goethe 

 

“
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จากภาวะขาด 
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"Anyone who can solve the problems of water will be worthy of two Nobel Prizes 

- one for Peace and one for Science". 
John F. Kennedy 

 
 



INTRODUCTION  1 

 

 

1. INTRODUCTION 

The world faces many challenges, ranging from natural disasters and global warming to de-

pletion of natural resources. These environmental changes affect all aspects of the hydrolog-

ical cycle, which may change the balance between food demand and supply in many parts of 

the world, especially in developing countries. Water availability, access, and use has ensured 

food and livelihood security for millions. These are challenged due to global climate change, 

which is projected to increase, leading to uncertainty over the onset of monsoons and more 

frequent extreme weather events, such as severe droughts and floods. Climate change also 

has the potential to change water quality significantly by changing temperatures, runoff rates 

and timing, and the ability of watersheds to assimilate waste and pollutants (cf. Ringler, 

2010). While parallels have been drawn between potential water crises in the 21st century 

and the ongoing carbon crisis, it is the magnitude of these challenges on a global scale that 

is most relevant. It is crucial, however, to recognize that water is basically different from other 

resources for a number of reasons. The availability, management, and impact of water are 

local at the watershed or river basin level. This means that business risk regarding water is 

fundamentally related to location and exposure to water stress at the local level. Conse-

quently, at that level, the most effective response is improved management, taking account 

of the local situation. This is the complete opposite of the global management and markets 

surrounding carbon footprint (cf. WWF, 2009), which is briefly explained in Section 2.3.6.  

 

Water is typically variable in time and space, with the hydrological processes that underlie 

water availability, quality, and timing. Hence, the future of water generally has a significant 

degree of uncertainty. This implies that one watershed may be suffering extended drought, 

while relatively neighboring watersheds may be experiencing devastating floods. Neither of 

them can be predicted with any degree of certainty. This variability and uncertainty can be 

partially reduced by infrastructure that stores and moves water, e.g. reservoirs and pipelines. 

In the more arid parts of the world, this has created resilience and adaptation to change, 

which may serve these societies well under changing climatic, demographic and economic 

conditions (cf. WWF, 2009). Water was the prerequisite to establish life on our planet. With-

out clean water there is no human life. Without water in general there are no animals or 

plants. Water is one of the basic resources, but it is often in short supply. As a consequence, 

attempts have been made to economize the consumption of water (cf. Black, 2009). Histori-

cally, global freshwater use increased at a rate of about 20% per decade between 1960 and 

2000, with considerable regional variations due to different development pressures and effi-

ciency changes. However, because of the uneven distribution of freshwater in space and 

time today only 15% of the world’s population lives with relative water abundance, and the 

majority is left with moderate to severe water stress (Ringler, 2010).  
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1.1 Problem Statement 

We have a plenty of water in the ocean. Unfortunately, for nearly all of humanity’s purposes 

such as drinking, washing, cooking, field-irrigation, or for most applications in industry, we 

need freshwater as it occurs on land. Using technology, salt water can be desalinized, but 

this is a costly and energy-intensive process, and is therefore, only feasible for a limited 

number of applications. Besides, salt water is available at the coast, while much of the need 

for water exists inland, so that transport uphill becomes an issue as well. In short, humans 

mainly depend on freshwater located on land. Most people imagine that water forms a cycle 

and is always somewhere in that cycle, but in different forms. As a result, freshwater on land 

is continuously replenished. However, its availability is not unlimited due to time and space 

(cf. Hoekstra et al., 2011). Figure 1.1 illustrates the water scarcity index, which shows that 

water overuse is damaging the environment in many major basins of the world. High overex-

ploitation tends to occur in regions that rely heavily on irrigated agriculture, such as South 

Asia, North China, and North America, and in areas undergoing rapid urbanization and in-

dustrial development. Ecological stress shows up where human water use exceeds the level 

required to maintain the ecological integrity of river basins (UNDP, 2006). Ecological integrity 

means that there is enough water to sustain ecosystems, which includes the unused rainwa-

ter in agricultural production that is left to sustain natural vegetation, as well as the ground-

water and surface water flows, which are not evaporated for human purposes or polluted and 

left to sustain healthy aquatic ecosystems (Hoekstra & Chapagain, 2008).  

 

 
Figure 1.1: Water scarcity index (source: http://maps.grida.no/go/graphic/water-scarcity-index) 

 

Alongside climate change, the existing and projected scarcity of clean water is likely to be 

one of the key challenges facing the world this century. In the next 40 years, the global popu-

lation is expected to increase by three billion people, which means that a near doubling of 

water for irrigation will be required to feed these extra mouths. More dams will be built as 

economies develop, competition from the water needs of bio-energy crops will intensify, and 

pollution of water resources, which already exists, will continue (cf. Orr et al., 2009).  
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In short, the combination of rising global populations, rapid economic growth in developing 

countries, and climate change is triggering enormous water availability challenges around the 

world (Ceres, 2010).  

 

Human’s demand for water and the inappropriate allocation of water often cause water scar-

city in some parts of the world, rather than by total availability of the natural resource. In oth-

er words, it is a governance crisis, not a (water) resource crisis. Indeed, on the global scale, 

there is probably enough water to supply present and future generations, if sound water 

management is utilized. However, to date, the track record on managing water effectively 

almost anywhere in the world is poor. The implications are clear that meeting the needs of 

society and the environment in the future will be heavily constrained by the scarcity of fresh-

water (Orr et al., 2009). An estimated 1.4 billion people now live in river basin areas that are 

closed, in that water use exceeds minimum recharge levels, and such basins cover more 

than 15% of the world’s land surface. As millions of people in water-stressed areas are dis-

covering, the environment is foreclosing on unsustainable water debts on an extensive scale. 

Some people in water-stressed areas have the economic resources, skills, and opportunities 

to leave their water problem behind. Many millions, such as small farmers, agricultural labor-

ers, and pastoralists in poor countries, do not (UNDP, 2006). Figure 1.2 shows average wa-

ter footprint1 per capita per country from 1997 to 2001. Green-colored countries have a water 

footprint per capita equal to or less than the global average, whereas red-colored countries 

are above the global average. The global water footprint is 7,450 billion m3/y, which equals 

1,240 m3/y per person and 3,397 liters per day per person on average (Hoekstra & Chapa-

gain, 2008). 

  

 
Figure 1.2: Average water footprint per capita per country (source: Hoekstra & Chapagain, 2008) 

 

                                                        
1
 The term “water footprint” is precisely explained in Section 2.2. 
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Figure 1.3 left illustrates that people in the U.S. have the largest water footprint, which is 

equal to 2,480 m3/cap/y and 6,795 liters per day per person. They are followed by people in 

the southern of EU, such as Greece, Italy, and Spain (2,300 to 2,400 m3/cap/y). Large water 

footprint per capita over the global average water footprint can also be found in Thailand, 

which is equal to 2,223 m3/cap/y and 6,090 liters per day per person, followed by Nigeria 

(1,979 m3/cap/y) and Russia (1,858 m3/cap/y). The size of the global water footprint is largely 

determined by the consumption of food and other agricultural products. Figure 1.3 right 

shows that water footprint related to consumption of agricultural goods is equivalent to 

85.8%, whereas water footprint related to consumption of industrial goods and domestic wa-

ter consumption equal 9.6% and 4.6% respectively. The total volume of water used globally 

for crop production is 6,400 billion m3/y at field level, and rice has the largest share. It con-

sumes about 1,360 billion m3/y, which is equal to 21% of the total water used for crop pro-

duction at field level (Hoekstra & Chapagain, 2008).  

 

 
Figure 1.3:  left Average water footprint per year per capita of selected countries right Global water 

footprint contributed by consumption category (source: Hoekstra & Chapagain, 2008)  

 

In developed countries, people generally consume more goods and services, which immedi-

ately translates into larger water footprints. This can be seen in the case of U.S. and Italy. In 

the U.S., the consumption of meat, in particularly beef, contributes to a large water footprint. 

Average consumption of meat in the U.S. is 120 kg/y, which is more than three times the 

world average. In regions with a high evaporative demand due to their climatic conditions, 

the water requirement per unit of crop production is relatively large. Inefficient water use in-

creases water use in production as is evident in countries such as Thailand, Cambodia, and 

Nigeria. In Thailand, rice yields averaged 2.5 ton/ha in the period 1997-2001, while the global 

average in the same period was 3.9 ton/ha (Hoekstra & Chapagain, 2008). This implies that 

Thailand can and should improve the way it produces its rice crop in order to increase the 

yield per hectare and reduce water consumption. As a result, the development of sound irri-

gated agriculture plays a major role in escalating agricultural yields and outputs in order to 

feed the world’s growing population and in avoiding water scarcity (cf. Orr et al., 2009).  

 

In many developing countries it is a combination of unfavorable climatic conditions and poor 

agricultural practice that contributes to a large water footprint. This is the case with Thailand. 

Fundamental factors that are conducive to poor agricultural practice and thus large water 



INTRODUCTION  5 

 

 

footprints are the lack of proper water pricing, the presence of subsidies, the use of water-

inefficient technology, and lack of awareness among farmers of simple water-saving 

measures (Hoekstra & Chapagain, 2008). According to past experience, inappropriate water 

management may lead not only to a lack of water security, e.g. poorly-planned water infra-

structure, but also to unfavorable environmental outcomes, including excessive groundwater 

resource depletion, pollution of freshwater resources, water logging,2 and salinization of for-

merly productive crop areas. Poor water management practices are often encouraged by 

subsidies from governments and distorted incentives (cf. Ringler, 2010; Orr et al., 2009).  

 

The United Nations (2003) describes water scarcity as, “The point at which the aggregate 

impact of all users impinges upon the supply or quality of water under prevailing institution 

arrangements to the extent that the demand by all sectors, including the environment, cannot 

be satisfied fully.” Influential voices in the global economy are increasingly talking about wa-

ter-related risk as an emerging threat to businesses. Water sustains industry, and thus the 

global economy. Freshwater is the essential ingredient in many products and perhaps the 

most important natural resource for human survival. It could be said without exaggeration 

that our economy runs on water, and that economy is increasingly at risk (cf. Ceres, 2010; 

Tschochohei, 2008). As businesses seek to secure long-term prosperity, maintain competi-

tive advantage and brand differentiation, and secure stability and choice in supply chains, 

increasing water scarcity presents physical, financial, regulatory, reputation, and other risks 

(cf. Orr et al., 2009). In recent years, news stories of droughts in the U.S., eastern Australia, 

India, and northern China have dominated the newspaper headlines. Economic growth in the 

western U.S. is slowing due to reduced water supplies from melting snowcaps and ongoing 

drought (Ceres, 2010). These water-related risks are mentioned in Section 4. The type of 

businesses in a given area will determine the level and exposure to water-related risk and 

the appropriate response. Heavily water-dependent businesses will face challenges and un-

certainty owing to the increasing scarcity of water (Orr et al., 2009).  

 

1.2 Purpose of Research 

This research aims to develop the “Product Water Footprint Label (PWFL)” as a market-

driver instrument that would motivate businesses in the food and beverage sector to mini-

mize water consumption throughout their supply chain. As a result, alternative water man-

agement approaches and technologies would be implemented in order to maintain or create 

business competitive advantages and ensure long-term cost effectiveness regarding water 

resources, which would lead to sustainable use of water resources.   

                                                        
2
 In agriculture, various crops need air (specifically, oxygen) to a greater or lesser depth in the soil. Water logging 

of the soil stops air from getting in. It refers to the saturation of soil with water. Soil may be regarded as water-
logged when the water table of the groundwater is too high to conveniently permit an anticipated activity. 

http://en.wikipedia.org/wiki/Crop
http://en.wikipedia.org/wiki/Earth%27s_atmosphere
http://en.wikipedia.org/wiki/Oxygen
http://en.wikipedia.org/wiki/Water
http://en.wikipedia.org/wiki/Soil
http://en.wikipedia.org/wiki/Water_table
http://en.wikipedia.org/wiki/Groundwater
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1.3 Research Questions 

Main question 

How can product water footprint labeling induce sustainable use of water resources in 

the food and beverage sector? 

 

Relevant questions 

1. Recent market and consumer behavior studies show that consumers tend to buy more 

eco-products today than they did in the past because they are aware of environmental is-

sues and would like to support eco-friendly producers in order to reduce negative effects 

on nature. Will consumers do the same thing in the context of water scarcity by choosing 

products with low water footprints over similar products that contain higher water foot-

prints?  

 

2. What is the role of stakeholders, which include farmers, exporting businesses, interna-

tional retailers, international non-governmental organizations (NGOs), governments of de-

veloping countries, and worldwide consumers in supporting PWFL? 

 

3. How can businesses in the food and beverage sector benefit from transparency in water 

use in the production processes by launching PWFL products? 

1.4 Scope of Research and Limitations 

As mentioned earlier, this research attempts to propose PWFL as a market-driver instrument 

in order to motivate businesses in the food and beverage sector to improve their production 

processes to use less water than earlier or current processes. As a result, sustainable effects 

derived from the label are analyzed in two core areas using various methods. First, empirical 

evidence from Thailand with regard to the current market situation of the food and beverage 

sector is gathered by interviewing a representative from the business sector and a govern-

mental organization. Consumer behavior, purchase decisions, and perceptions of PWFL are 

analyzed by conducting both internet-based and paper-based survey questionnaires. These 

findings are applied to explore the possibility of launching PWFL in Thailand in the near fu-

ture. Second, the research tries to assess whether PWFL could be used to label exported 

products in order to create sustainable use of water resources. Answers to this question rely 

on bibliography and the author’s own judgment.  

 

This research will mention the main idea of the water footprint concept and the concept of a 

product water footprint in order to draw a picture of the water footprint to readers. To gain 

information about the possibility of implementing water footprint accounting in businesses 

and initiating PWFL, two in-depth expert-interviews, a short conversation with the creator of 

the water footprint concept, and open question forms are used. However, an in-depth analy-

sis of the science behind calculation methods of the water footprint of a product is not includ-
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ed. Using less water in production processes requires sound technologies and better water 

management. Today, some companies in the food and beverage sector have already imple-

mented such technologies or are going to integrate them into their production processes in 

the near future. Some successful practices of water management will be addressed briefly in 

order to distribute practical and useful methods to businesses, and at the same time, to en-

courage them to enhance their production processes in terms of a more sustainable water 

consumption process.  

 

In conclusion, the author would like to focus mainly on market drivers, economic outcomes, 

and the role of stakeholders, especially businesses, in inducing positive effects on the envi-

ronment, which would likely lead to the sustainable use of water resources. 

 

Limitations of the research are attributable to the small amount of scientific literature availa-

ble due to the recent birth of the water footprint concept as well as sustainability labeling. The 

methods mentioned above also serve to compensate for this literature gap and to assess 

opinions and eventual initiatives in practice. 

 

1.5 Research Methodology 

This research is conducted through a number of steps. First, a review of the literature is con-

ducted to assess the current situation about water issues and eco-products in the global 

market. Second, a preliminary version of the PWFL used in the survey questionnaire is de-

signed. Third, methodological triangulation is implemented. 

1.5.1 Literature Reviews 

Relevant literature in the area of sustainable management, water resources, water footprint, 

product labeling, interview and questionnaire methodology, and basic statistical theory is 

applied in this research. All reference books are published in conventional form as well as in 

electronic form in different languages including English, German and Thai. 

1.5.2 Design of a Preliminary Version of the Product Water Footprint Label 

Carbon footprint labeling is considered a prototype of PWFL. As a consequence, designing a 

preliminary version of the PWFL requires an understanding of the advantages and disad-

vantages of various carbon labels available on the market. As explained by Walter and 

Schmidt (2008), carbon labeling can be classified into five types: “Low” Carbon Label, Car-

bon Intensity Label, Carbon Rating Label, Carbon Reduction Label, and Carbon “Neutral” 

Label (see Table 1.1).  
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Carbon Label Core message Central information 

“Low” Carbon Label  Unique Selling Proposition
3
 (USP) regarding 

climate protection activities and carbon 
management 

Life-cycle emissions of a product 

Carbon Intensity Label An invitation to compare emission intensity 
with competitors’ products 

Life-cycle emission intensity of a 
product 

Carbon Rating Label An invitation to purchase the highest-
ranking products 

Valuation result of rating based on 
emission intensity 

Carbon Reduction Label Contributing to global and national emission 
reduction goals 

Life-cycle emissions of a product 
and guarantee emission reduction 

Carbon “Neutral” Label Purchasing of a climate-neutral product - 

Table 1.1: Classification of carbon labels with regard to their core message and their central infor-
mation (source: Walter & Schmidt, 2008) 

 

The “Low” Carbon Label communicates the USP of the product through absolute life-cycle 

emissions. The label manifests that the company is better than its competitors in terms of 

product-related emissions or corporate responsibility by setting climate policy reduction tar-

gets. However, absolute emission figures are difficult for consumers to verify and a competi-

tor can easily follow. In order to compare product-related emissions with those of competi-

tors, emission intensity (emission per unit, e.g. weight or price) is inevitable. If the Carbon 

Intensity Label is applied, in a widespread manner, it will offer a chance to compare emis-

sions per unit among products, because it displays absolute emissions of a product per unit. 

Basically, companies do not have an incentive to apply for this label because their products’ 

emission intensity must be compared with the emission intensity of the best-in-class prod-

ucts, and this measure often leads to negative consumer perception about a product. The 

Carbon Rating Label proffers consumers a product valuation result in three rankings: gold, 

silver, and platinum, enabling them to make quick decisions about which products to buy, 

without considering emissions of competitors’ product. The Carbon Rating Label differs from 

the Carbon Intensity Label in that emission intensities of the labeled product have already 

been compared with either the Best-Practice-Standard or the average emission intensities of 

products in the same category. The Carbon Reduction Label provides life-cycle emissions of 

a product within one limited period. It also guarantees emission reduction in the future be-

cause a prerequisite for obtaining the label is compliance to a “reduce or lose” clause. A 

company will lose its right to label its product, if it cannot achieve the emission reduction goal 

within two years. Carbon Offsetting and carbon compensation measures are excluded from 

the Carbon Rating Label and the Carbon Reduction Label to enable comparisons among 

products in the market. The Carbon “Neutral” Label relinquishes indications of absolute life-

cycle emissions, emission intensity, and emission reduction goals. Its core message is that 

consumers are contributing to a reduction in global greenhouse gas concentration in the at-

mosphere by purchasing the labeled product.  

 

After evaluation of the strengths and weaknesses of the five carbon labels mentioned above, 

characteristics of the Carbon Reduction Label are the most suitable for PWFL owing to sev-

eral facts. First, analogous to the “Low” Carbon Label, manifesting solely absolute figures of 

the water footprint of a product conveys nothing to recipients. Second, calculating the water 

                                                        
3
 The factor or consideration presented by a seller as the reason that one product or service is different from and 

better than that of the competition. 
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footprint of a product is currently not widespread. As a result, a company interested in label-

ing their products with PWFL will be a pioneer and the first mover of the market. With regard 

to these reasons, it is unfeasible to find the best-in-class products as well as to rate them 

with three rankings; however, global average water footprints of various products are availa-

ble. Third, the “reduce or lose” clause conforms to the main ideas of the PWFL, which are 

discussed further in Section 2.3. Last, in contrast to the carbon footprint, concepts of water 

footprint neutralization and water offsetting are still ambiguous and beyond the scope of re-

search. 

 

Six preliminary versions of the PWFL are designed and used in both internet- and paper-

based survey questionnaires. They are also in two in-depth expert-interviews. The prelimi-

nary versions consist of two cores, the logo and the format of PWFL. There are two kinds of 

logos: the earth in a water drop and an image of a water footprint. The first logo seeks to 

inform consumers that a labeled product saves water resources and is good for the earth, 

whereas the second logo directly symbolizes the definition of water footprint. Formats of 

PWFL can be divided into three categories. The first format, which shows the numerical val-

ue of the water footprint of a product and the average global water footprint, enables con-

sumers to easily understand how much water was used in order to produce a kilogram of the 

product and to compare this figure with the global average water use. The second format 

aims to convey only the reduction in water used in production of a product in comparison with 

the global average water consumed. As a result, consumers can instantly interpret how much 

water was saved. The percentage reduction in the water footprint of a product represents the 

third format of PWFL, which aims to inform recipients that this product reserves X% of water 

when compared to other products in the same range. 
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A 

 

 
 

 

 

The absolute amount of the water footprint (3,000 l/kg) of a product is 

displayed, together with the absolute amount of the average global 

water footprint (3,400 l/kg) of the same product on an image of the 

earth in a water drop. 

 
 
 

B 

 

 
 

 

 

The absolute amount of the water footprint (3,000 l/kg) of a product is 

displayed, together with the absolute amount of the average global 

water footprint (3,400 l/kg) of the same product on an image of a 

water footprint. 

 

 
 
 

C 

 

 
 

 

 

The absolute amount of the reduced water footprint (400 l/kg) of a 

product with a minus sign (-) is displayed, together with the absolute 

amount of the average global water footprint (3,400 l/kg) of the same 

product on an image of the earth in a water drop. 

 

 
 
 

D 

 

 
 

 

The absolute amount of the reduced water footprint (400 l/kg) of a 

product with a minus sign (-) is displayed, together with the absolute 

amount of the average global water footprint (3,400 l/kg) of the same 

product on an image of a water footprint. 

 

 
 
 

E 

 

 
 

 

 

The percentage of reduced water footprint (11.8%) of a product with a 

minus sign (-) is displayed on an image of the earth in a water drop. 

 
 

F 

 

 
 

 

 

The percentage of reduced water footprint (11.8%) of a product with a 

minus sign (-) is displayed on an image of a water footprint. 
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1.5.3 Methodological Triangulation  

Survey questionnaires, open questions, a short conversation, and in-depth expert-interviews 

are adopted in this research in order to assess the feasibility of product water footprint label-

ing in general and the behavior of stakeholders in Thailand.  

1.5.3.1 Survey Questionnaire 

The survey questionnaire is divided into five different sections.4 The first section deals mainly 

with the format of the PWFL and consumer willingness to pay for lower water consuming 

versions of products, such as eggs, milk, rice, and chicken meat. The second section is dedi-

cated to water resources: awareness of water scarcity; links between food and water; aware-

ness of water problems in Thailand; impact of water problems; causes of water problems; 

and the role of respondents in water problems. The PWFL plays a role in the third section. 

Questions in this section are concerned with awareness of the eco-label, perception of the 

PWFL regarding basic information provided, and trustworthiness of the label. The role of 

consumers in supporting product water footprint labeling is in the fourth section of the survey 

questionnaire, which contains questions regarding: general purchasing behavior of food and 

beverage products, influence of consumers on producers, and the role of the consumer in 

promoting the PWFL. General information of respondents is asked in the last section, and a 

box is provided for further comments and/or suggestions. The distribution methodology of the 

survey questionnaire uses both internet- and paper-based surveys. Due to the recent birth of 

the water footprint concept, it is necessary to provide respondents with some rudimentary 

information (see Figure 1.4), like a basic definition of the water footprint of a product, at the 

beginning of both surveys. This is done through a YouTube clip for the internet-based sur-

vey, and through a written summary for the paper-based survey. 

 

  
Figure 1.4: A YouTube clip and summarized text (source: compiled by the author) 

 

The internet-based survey requires approximately 25-30 minutes to complete, which includes 

9:16 minutes for watching the clip and about 15-20 minutes for filling in the survey. The data 

was collected during the winter of 2011, between February 8 and March 29. Beginning on 

February 8, links to the survey were embedded in: 

 

                                                        
4
 For more detail see Annex 1 Section 1.1. 
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1. Bloggang (Thailand) http://www.bloggang.com/mainblog.php?id=waterfootprintlabel; 

2. Facebook (worldwide) http://www.facebook.com/profile.php?id=100001790483935; 

3. Larndham (Thailand) 

http://larndham.org/index.php?/topic/41115-

/page__p__751368__fromsearch__1&#entry751368; 

4. Pantip (Thailand) 

http://www.pantip.com/cafe/silom/topic/B10227370/B10227370.html; and  

5. YouTube (worldwide)  

http://www.youtube.com/watch?v=pJXLpYyngnI. 

 

The paper-based survey questionnaire contains 13 pages of A4 and is presented in black 

and white format. Approximately 15-20 minutes are needed for completing the form. Ques-

tionnaires were distributed at different public places in Bangkok on March 5-9, 2011. 

 

   
Figure 1.5: left Internet-based survey questionnaire right Paper-based survey questionnaire (source: 

compiled by the author) 

 

The population of interest for this study was all Thai consumers, and the sample of this sur-

vey was 135 Thai consumers, who can be divided into two groups with regard to access to 

the survey questionnaire. 85 Thai consumers participated in the internet-based survey ques-

tionnaire, and 50 Thai consumers participated in the paper-based survey questionnaire. The 

statistic of this sample was individuals under 64 years old, with at least a secondary school 

education. The data has been analyzed using SPSS5 18 for Mac OS X in order to find fre-

quency and percent of focused data. Cross-tabulation was adopted parallel to the chi-square 

test of association and was applied to determine whether there was an association between 

two categorical variables. The results of the survey questionnaire and its limitations are pre-

sented in Section 3. 

                                                        
5
 SPSS (Statistical Package for the Social Sciences) is a computer program used for statistical analysis. 

http://en.wikipedia.org/wiki/Computer_program
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1.5.3.2 Open Questions 

Open questions were created to gain in-depth information from experts and used as a substi-

tute for in-depth expert-interviews. Dr. Maite M. Aldaya is a water footprint researcher and 

works as a consultant for the United Nations Environment Programme (UNEP) in Paris. She 

has collaborated on the first water footprint assessment manual and conducted much re-

search regarding the water footprint concept. She provided useful information about the wa-

ter footprint concept by completing a form, which was sent to her via e-mail on March 18, 

2011, and received back on April 15, 2011. Questions are related to the following subjects: 

water footprint accounting, product water footprint labeling, and the end effect of the PWFL. 

Dr. Erika Zarate Torres is a water footprint researcher for the Water Footprint Network 

(WFN). She gave her opinion about the role of government and the WFN in supporting prod-

uct water footprint labeling, as well as the ultimate effect of the PWFL, which was received 

via e-mail on May 17, 2011. The response of these two experts complements each other in 

terms of different points of view from two organizations. The results of the open questions for 

Dr. Aldaya are written in Sections 2.2.1, 2.3.5, 2.4.2, 4.1.1, 4.3, 4.6, 4.7, 4.9, and 6.1.1, and 

the results of the open question for Dr. Zarate are provided in Sections 2.4.2, 5.3, and 5.4. 

1.5.3.3 A Short Conversation 

On May 11, 2011, the author had a brief conversation with Professor Arjen Y. Hoekstra, the 

creator of the water footprint concept, about the format of the PWFL as well as the end effect 

of the PWFL with regard to preservation of water resources and food security in Amsterdam, 

the Netherlands. His valuable information is recounted in Sections 2.3.4, 2.3.5, and 2.4.4. 

1.5.3.4 In-depth Expert-interviews 

Two experts were selected for their experience with the food industry and carbon labeling 

and its marketing. The first interview was conducted with Mrs. Kularb Kimsri on March 10, 

2011 at The Ramada Plaza Hotel in Budapest and took 68 minutes. Mrs. Kimsri works as the 

Assistant Vice President for Charoen Pokphand Foods Public Company Limited (CPF)6. CPF 

produces food and has its own value chain, which is feed, breed, farm, and food. It also pro-

duces animal feed for its own farms, which raise chicken, duck, swine, shrimp, and fish. Ac-

cording to its annual report for 2010, total revenue was 165,063 million Baht (ca. 5,447 mil-

lion U.S. dollars) and net profit was 10,190 million Baht (ca. 336 million U.S. dollars). CPF is 

the biggest food producer in Thailand and has no competitor in that nation. Currently, its an-

imal feed production is the largest in the world, so its goal is to compete in the global market. 

Mrs. Kimsri’s first task in CPF was to improve production processes to meet international 

standards such as ISO7 standards, and HACCP8. CPF has been in accordance with ISO 

9001 since 1996, and with ISO 14001 since 1998. After CPF was certified by ISO and sever-

al other standards, it started to look at environmental issues. Mrs. Kimsri implemented Envi-

ronmental Management Accounting (EMA) as a tool to continuously improve the company’s 

                                                        
6
 http://www.cpfworldwide.com/index_en.aspx 

7
 International Organization for Standardization is the world's largest developer and publisher of International 

Standards. ISO is a non-governmental organization that forms a bridge between the public and private sectors. 
8
 Hazard Analysis Critical Control Point is a systematic preventive approach to food safety and pharmaceutical 

safety that addresses physical, chemical, and biological hazards as a means of prevention. 

http://en.wikipedia.org/wiki/Food_safety
http://en.wikipedia.org/wiki/Chemical_hazard
http://en.wikipedia.org/wiki/Biological_hazard
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environmental management. A project has been implemented by the EU, which supports 

CPF in joining the carbon footprint project as a pilot company. After that, Thailand also initi-

ated a carbon footprint project, and CPF again participated in this project with support from 

the Thailand Greenhouse Gas Management Organization (TGO)9.  

 

To conclude, she has engaged in quality control and environmental issues for more than 10 

years and she will be a member of the group that makes the decision whether or not to adopt 

product water footprint labeling. Interview questions focused on the following aspects: busi-

ness motivation for using the PWFL, current eco-labeled products of CPF, implementation of 

water footprint accounting in production processes, launching PWFL products, communica-

tion methods with stakeholders, and the end effect of the PWFL. Findings from her interviews 

are explicated in Sections 2.4.2, 3.3.1, 4.1.1, 4.3, 4.7, 4.8.1, 5.1, 5.2, 6.1.1, and 6.1.2. 

 

The second interviewee was Dr. Pongvipa Lohsomboon, Director of the Carbon Label Mar-

keting Department for TGO, a public non-profit organization that is fully funded by the Thai 

government. She was interviewed via telephone on March 14, 2011 for 37 minutes. TGO is a 

newly established (about two years old) autonomous governmental organization, charged 

with greenhouse gas (GHG) emission reduction in Thailand. In other words, TGO is the del-

egation of Thailand in promoting low carbon activities, investment and marketing on GHG 

emission reductions, establishing a GHG information centre, reviewing the Clean Develop-

ment Mechanism (CDM)10 projects for approval, providing capacity development and out-

reach for CDM stakeholders, promoting low carbon activities, and particularly performing its 

role as the Designated National Authority for the CDM (DNA-CDM) office in Thailand. In 

2008, TGO and the National Metal and Materials Technology Center (MTEC)11 decided to 

work together to launch the carbon footprint labeling project in Thailand. Dr. Lohsomboon is 

not only a pioneer in environmental labeling since its inception, but also the initiator of the 

carbon label project in Thailand. She has developed the National Guidelines on Product Car-

bon Footprinting by gathering Life-Cycle-Assessment (LCA) experts and recruiting volunteer 

pilot factories for this project.  

 

In conclusion, Dr. Lohsomboon can provide information about the likelihood of the PWFL’s 

success in Thailand based on her experience with eco-labeling and its marketing. The inter-

view covered the following topics: current situation of carbon labeling in Thailand, marketing 

strategy of water footprint labeling, communication methods with stakeholders, and the end 

effect of the PWFL. Findings from her interviews are explicated in Sections 2.4.2, 3.1, 3.3.1, 

4.3, 4.9, 4.10, 5.2, 5.4, 6.1.1, and 6.1.2. 

                                                        
9
 http://www.tgo.or.th/english/ 

10
 The Clean Development Mechanism (CDM), defined in Article 12 of the Protocol allows a country with an emis-

sion-reduction or emission-limitation commitment under the Kyoto Protocol (Annex B Party) to implement an 
emission-reduction project in developing countries. Such projects can earn saleable certified emission reduction 
(CER) credits, each equivalent to one ton of CO2, which can be counted towards meeting Kyoto targets. 
11

 The National Metal and Materials Technology Center (MTEC) was established by a Cabinet Resolution on 
September 16, 1986 as a project under the Office of the Permanent-Secretary of the then Ministry of Science and 
Technology. Its main objective is to support research and development in metals and materials, which are instru-
mental in the growth of the industrial sector and the overall development of the country.  
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2. WATER, WATER FOOTPRINT, PRODUCT WATER FOOTPRINT LABELING, AND 

SUSTAINABLE EFFECTS ON WATER RESOURCES 

2.1 Water Resources in Thailand 

Though most of Thailand’s residents perceive their country as a land of water, this does not 

mean that there is neither water scarcity nor water pollution. Thailand is situated in the center 

of the Southeast Asian mainland and has three types of climate (see Table 2.1). A savanna-

type climate, with low rainfall and a distinct dry winter season, covers 83% of the total land. 

The Southeast and upper southern regions experience a tropical monsoon climate, with 

heavy annual rainfall and a short dry season. The lower southern region enjoys a tropical 

rainforest climate, with high humidity throughout the year and no month with less than 61 

millimeters of rainfall (United Nations ESCAP, 2002). 

  

  
Table 2.1: Thailand location and climate (source: United Nations ESCAP, 2002) 

 

In the 1990s, the annual demand for water in Thailand was estimated at approximately 

43,000 million m3, which included 2,000 million for consumption, 1,000 million for industry, 

and 40,000 million for agriculture (United Nations ESCAP, 2002). This data indicates that the 

agricultural sector demands and might consume more than 90% of national water resources. 

In 2001, however, total water demand for Thailand was approximately 67,000 million m3 an-

nually (see Table 2.2), which is greater than the 1990s’ estimate (43,000 million m3) by 

24,000 million m3. According to the Thailand Development and Research Institute (TDRI), 

only 49,500 million m3 of water storage capacity is available for use. Although this might indi-

cate an imbalance between water supply and demand, the calculation of water supply does 

not include the water return flow, which has been reused in the lower basin. In the very dry 

years, water shortage occurred during the dry season. Table 2.2 illustrates the forecasted 

water demand for the next 20 years, which will be about double the demand in 2001, espe-

cially in the agricultural and industrial sectors. The majority of water in Thailand, about 62%, 

has been used by the agricultural sector, primarily in rice farming. Ecological requirements12 

have consumed the next largest share at 33%, while domestic users, and industry and tour-

                                                        
12

 The unused rainwater in agricultural production is left to sustain natural vegetation and the groundwater and 
surface water flows, which are not evaporated for human purposes or polluted, are left to sustain healthy aquatic 
ecosystems.  
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ism consumed only 4% and 2% respectively (cf. Doppler et al., 2009). The United Nations 

Development Programme (UNDP)13 (2006) reported that competition among users is in-

creasing in intensity in Thailand. Agricultural producers in the Mae Taeng14 irrigation system 

are protesting the transfer of water to Chiang Mai, where municipal authorities are struggling 

to cope with the rising demand of urban and industrial users.  

 

Water use groups 

Water use 2001 Forecasted demand 2021 

Mio cubic  

meters Percent  

Mio cubic  

meters Percent  

Irrigation & power genera-

tion/agricultural use 41,465 61.7 97,904 77.5 

Ecological requirements  22,089 32.9 22,089 17.5 

Domestic use 2,363 3.5 2,753 2.2 

Industrial & tourism use 1,316 2.0 3,533 2.8 

 
67,233 100.0 126,279 100.0 

Table 2.2: Water use by sector in 2001 and forecasted water demand in 2021, Thailand (source: 
NESDB

15
, 2004; Department of Water Resources, 2005a) 

 

During the last decade, water use for agricultural irrigation grew at an annual rate of 1.6%. 

The total irrigated area is 52,480 million m2,16 which includes 25% of Thailand’s agricultural 

area. Most of the irrigated area is in the Central Plain (45% of the total irrigated area), fol-

lowed by the North (26%), the Northeast (17%), and the South (12%) (cf. Doppler et al., 

2009). The water supply in Thailand is determined by the monsoon climate. The average 

annual rainfall is approximated at 1,424 millimeters, with a range between 800 and 4,400 

millimeters. The amount of rainfall was gauged at 719,500 million m3 annually. Approximately 

70% (506,000 million m3) is lost due to evaporation and percolation. Only 213,500 million m3 

are maintained in 25 river basins or in underground water sources available for usage, which 

finally drain directly to the sea or to the Mae Khong River (cf. Doppler et al., 2009; United 

Nations ESCAP, 2002).  

                                                        
13

 The United Nations Development Programme (UNDP) is the United Nations' global development network. It 
advocates for change and connects countries to knowledge, experience and resources to help people build a 
better life. 
14

 Mae Taeng is a district in the northern part of Chiang Mai Province in northern Thailand. 
15

 The National Economic and Social Development Board of Thailand 
16

 Approximately 32.8 million rai and 1 rai is equal to 1,600 m
2 
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Year  

Annual average runoff Population  Runoff per capita 

(Million cubic meters) (Million) (Cubic meters) 

1997 180,282 60.82 2,964 

1998 213,311 61.47 3,470 

1999 235,330 61.66 3,817 

2000 233,266 61.88 3,770 

 
203,678 62.31 3,269 

Table 2.3: Water runoff per capita, Thailand, period 1997-2001 (source: Royal Irrigation Department) 

Table 2.3 displays that the runoff per capita ranges from 3,000-3,800 m3/y, which includes 

86% in the wet season and 14% in the dry season. This indicates that at the national level, 

Thailand has no water problem based on the international standard. But in regions like Chao 

Phraya and Thachin basins, the runoff per capita is less than 1,700 m3 (cf. Doppler et al., 

2009). 

 

Owing to large-, medium-, and small-scale water resource development projects, current 

water storage capacity is about 73,000 million m3 (see Table 2.4), meaning that Thailand can 

harvest about 30-36% of the total runoff water. About 70% of the country’s water storage 

capacity, or 49,500 million m3, are manageable for utilization, due to the 30% minimum re-

quirement for dead storage. Among the 25 watersheds, there is a broad range of storage and 

runoff ratios, between 0 and 200%. Therefore, at the watershed level, water problems such 

as water shortage in the dry season or floods in the wet season have been occurring. The 

potential of groundwater resources in Thailand is estimated at 101,171 million m3; however, 

only about 35,000-38,000 million m3 of rainfall is percolated into the groundwater recharge 

annually. Approximately 3,175-3,500 million m3 of groundwater can be withdrawn annually 

without creating externalities. The largest source of groundwater is found in the lower Central 

Plain of Thailand (Doppler et al., 2009). 

 

Type of water development pro-

jects 

Water storage capacity 

(Million cubic meters/year) Percent  

Large scale 68,041 89 

Medium scale 3,347 4 

Small scale 1,398 2 

Total water storage capacity 72,786 95 

Groundwater 3,500 5 

 
76,286 100 

Table 2.4: Surface water and ground storage capacities by type of projects, Thailand, 2005 (source: 
Department of Water Resources, 2005a) 
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Irrigation systems lengthen the farming period and allow farmers to regulate water levels with 

respect to the requirements of their crops. The Thai government has recognized the im-

portance of the irrigation system and has undertaken many irrigation projects. Unfortunately, 

until now, their performance has been relatively poor as can be seen from following reasons 

(Doppler et al., 2009). First, there is a separate piece of legislation for managing groundwa-

ter. This failure is on the part of the Thai government to recognize the hydrological intercon-

nectivity that shows a continuing hiatus between law and environmental reality. Second, 

there are separate pieces of legislation governing irrigation. This is problematic since the 

granting of irrigation licenses should be integrated with the management of the resource as a 

whole. Third, issues of water quality are dealt with separately under several further pieces of 

legislation. Water laws in Thailand are thus generally fragmented, overlapping, and lack a 

coherent framework (Hirsch & Jensen, 2006). 

 

2.2 Water Use for a Product 

Comparable to losing oil in an automobile, being down only a few quarts of water can be fatal 

to a human’s life. We need more than drinking water to keep us healthy. Apart from cooking 

and bathing, water is the most basic element in growing food and in producing clothes and 

the numerous other goods used in daily life. Traditionally, calculations of how much water is 

used by a business have been based on the quantities directly consumed in producing prod-

ucts. However, in recent years, businesses have been encouraged to monitor their water use 

more comprehensively and investigate the water used throughout their supply chains (cf. The 

Coca-Cola Company, 2010). Freshwater is the primary and most vital ingredient for the bev-

erage sector. Beverage companies’ operations are especially vulnerable to risks affecting 

water availability and quality because the production of soda, juice and alcoholic beverages, 

whose key raw material inputs include sugar, wheat, hops, corn, grapes and various fruits, is 

in most cases, water-intensive. In the food industry, water use in agriculture accounts for 

approximately 70% of water use globally, and in some developing countries it can be as high 

as 90% (cf. Black et al., 2009; Ceres, 2010). Current evidence shows that water use by the 

agricultural sector has doubled over the past century due to two central factors. First, global 

food consumption has increased dramatically since the 1960s, prompted by population 

growth as well as forced by the Green Revolution17 and broader use of irrigated agriculture. 

Second, as economies develop, people tend to consume more meat, which requires up to 10 

times more water than cereal to produce the same calorie content (cf. Ceres, 2010). The 

following paragraphs demonstrate the water footprint concept and its components, which are 

used to calculate water consumption as well as water pollution caused by manufacturing a 

product along the supply chain.  

                                                        
17

 Green revolution refers to a series of research, development, and technology transfer initiatives, occurring 
between 1943 and the late 1970s that increased industrialized agriculture production in India. However, the yield 
increase has also occurred worldwide. 

http://en.wikipedia.org/wiki/Technology_transfer
http://en.wikipedia.org/wiki/Industrialized
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2.2.1 The Water Footprint Concept 

The water footprint is part of a family of footprint concepts. The oldest footprint concept is the 

ecological footprint introduced in the 1990s, which measures the use of available bio-

productive space in hectares. The next famous footprint was the carbon footprint concept, 

which originated from the ecological footprint discussion and has started to become more 

widely known since 2005. The water footprint was introduced in the field of water studies in 

2002 (Hoekstra et al., 2011). The various ‘footprint’ concepts are used as complementary 

indicators of natural capital use relating to human consumption. None of the indicators can 

be substituted for another, because each one carries specific information, acting as a piece 

of a jigsaw puzzle in order to complete the big puzzle. As a result, one must bear in mind that 

adding the water footprint indicator to the dashboard of policy-makers and chief executives is 

useful, but it does not tell the whole story, which is the same problem inherent in other wide-

ly-used environmental, social, and economic indicators (cf. Hoekstra et al., 2011). Observing 

only area requirements or only water or energy requirements is insufficient to fulfill a holistic 

goal such as sustainable development. It should be combined with other relevant environ-

mental, social, institutional, cultural, political, and economic insights before making well-

informed decisions. Availability of freshwater can be a critical factor in development, but so 

can land and energy availability (cf. Hoekstra et al., 2011). 

 

The water footprint measures the amount of water consumed and polluted in a certain peri-

od, and provides a measure of the amount of available water appropriated by humans, while 

the remainder is left for nature. The unused rainwater in agricultural production is left to sus-

tain natural vegetation. Correspondingly, the groundwater and surface water flows, which are 

not evaporated for human purposes or polluted, are left to sustain healthy aquatic ecosys-

tems (cf. Hoekstra et al., 2011). Water footprinting focuses on analyzing freshwater use in 

view of limited freshwater resources and their pollution, not on the use and pollution of sea-

water. It does not address other environmental themes such as flooding, climate change, 

depletion of minerals, fragmentation of habitats, limited land availability or soil degradation, 

nor does it address social or economic themes such as poverty, lack of access to a proper 

clean water supply, employment, or welfare (cf. Hoekstra et al., 2011). Since freshwater 

availability in a catchment is limited, information generated by water footprinting is useful 

because the green, blue and grey water footprints, explained in Section 2.2.2, show how 

human activities and products put a claim on these limited freshwater resources. Further-

more, it also broadens the traditional scope of water scarcity analysis by introducing supply 

chain thinking and including an international trade-related dimension of water scarcity and 

pollution. In this way, it can contribute to better-informed water-management decisions (cf. 

Hoekstra et al., 2011).  

 

As mentioned earlier, the water footprint concept was born in the academic arena in 2002; 

however, it did not enter the world of business, government, and civil society until the second 

half of 2007. Dr. Aldaya explains that broad interest in the water footprint concept and meth-

odology took off in September of 2007 with a small meeting between representatives from 
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civil society, business, academia, and the UN. Since then, interest in applying the water foot-

print concept in governmental policy and corporate strategy has been growing steadily. This 

led to the establishment of the Water Footprint Network (WFN) on October 16, 2008. A year 

later, the network had 76 partners drawn from all seven continents and from a diverse as-

sortment of sectors. Two years after the establishment of the WFN, the network had 130 

partners. A major challenge is to maintain a shared language in the field of water footprinting, 

because concrete targets towards sustainable water resource use can only be transparent, 

meaningful, and effective when formulated in a common terminology and based on a shared 

calculation methodology. The Spanish national government has been the first to formally 

embrace the water footprint concept by requiring the analysis of water footprints at the river 

basin level in the preparation of river basin management plans. Many companies, such as 

C&A, The Coca Cola Company (TCCC), Concha & Toro, Dole, Natura, Nestlé, PepsiCo, 

Raisio, SABMiller, Unilever, and UPM Kymenne have already analyzed the water footprint of 

some of their products, but only a few have reached the stage where they can disclose some 

of the results. A few studies from the business sector concerning product water footprint 

have been completed, including beer from SABMiller, cola and orange juice from TCCC, 

breakfast cereal from Nestlé, and candy and pasta sauce from Mars (cf. Hoekstra et al., 

2009). Last but not least, in 2010 Raisio of Finland launched a so-called H2O label on its 

Elovena Oat Flakes packaging, which is comparable to the PWFL of this research, also ex-

plained in short under Sections 2.3.5 and 2.4.1.3. 

2.2.2 Three Categories of Water Footprint 

Water footprint builds on the concept of virtual water, which refers to the water embedded in 

a product. Basically, water is directly consumed in manufacturing operations and indirectly 

throughout the supply chain (cf. Hoekstra et al., 2009). The water footprint can be classified 

into three groups as follows: 

2.2.2.1 Blue Water Footprint 

This refers to consumption of surface and ground water that is evapotranspired, incorporated 

into a product, returned to a different watershed, or returned during a different time period. 

2.2.2.2 Green Water Footprint 

Green water is evaporated through crop growth that originates from soil moisture derived 

from rainfall. This is relevant to agricultural products used in production processes. It is as-

sumed that such a loss is not available immediately to the area downstream of where the 

crops are grown, and therefore it is considered a water use. 

2.2.2.3 Grey Water Footprint 

This refers to pollution and is defined as the volume of freshwater that is required to assimi-

late the load of pollutants, based on existing ambient water quality standards, in order to 

make the suitable blue water for other downstream uses. For crop production, this would be 
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the volume of dilution required to reduce leaching from soils of agreed pesticides such as 

nitrate and phosphate standards to acceptable levels. 

 

The sum of the green and blue water footprints represents the consumptive water footprint, 

which is unavailable for other users. Grey water results from green or blue water that is not 

consumed. For instance, when rain (green water) falls on agricultural land and then runs off 

the field, it may carry eroded soil or chemicals, such as fertilizers, into an adjacent water 

body, thereby creating grey water. When blue water is extracted from a river, lake or aquifer 

and used in manufacturing processes, it may be returned to a water body as grey water, con-

taining more or less pollutants than the water that was originally withdrawn. Green, blue and 

grey water footprints are all represented as water volumes (cf. Hoekstra et al., 2009). 

2.2.3 Water Footprint of a Product 

The next frequently asked question is how to calculate the water footprint of a product. The 

water footprint of a product is the volume of freshwater used to manufacture the product 

measured along the whole supply chain. It evaluates both water consumption and pollution in 

all steps of the production chain, showing water consumption volumes categorized by 

sources of water as well as polluted water volumes by type of pollution.  

As shown in Figure 2.1, the global average water footprint of a cup of tea (250 ml) is equal to 

30 liters, whereas the water footprint of a cup of coffee is 140 liters. It costs about 21,000 

liters of water to produce one kilogram of roasted coffee. Assuming that a standard cup of 

coffee is 125 ml, more than 1,100 drops of water are needed for producing one drop of cof-

fee. For one kilogram of rice, 3,400 liters of water are used. Rice fields in the world consume 

about 1,350 billion m3 of water annually, which is 21% of the global water use for crop pro-

duction. Rice, as harvested from the field (paddy rice), consumes 2,300 liters of water per kg. 

One kilogram of paddy rice produces 0.67 kg of milled rice on average. In the shop, milled 

rice is bought in the form of white rice or broken rice, which costs 3,400 liters of water per kg. 

This total volume of water refers to a mix of rainwater (‘green water’) and irrigation water 

(‘blue water’). The ratio of blue to green water depends on production circumstances at the 

place of growth. In China for example, most rice is irrigated, which means a relatively high 

ratio of blue/green, while in India, irrigation of rice is much less common. One kilogram of 

chicken meat contains 3,900 liters of water. In an industrial chicken farming system, it takes 

10 weeks on average before the chicken is slaughtered, producing 1.7 kg of chicken meat. A 

chicken consumes about 3.3 kg of grain and 30 liters of water for drinking and servicing the 

farmhouse. [1]  
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Figure 2.1: Global average water footprints of various products (source: compiled by the author) 

 

It is recognized that water use connected to a product is not limited to its production stage. In 

the case of many products, such as a washing machine, there is some form of water use 

involved in the use stage of the product. This component of water use, however, is not part of 

the product water footprint. The water consumed during product use is included in the water 

footprint of the consumer18 of the product. Water footprint of a product is, however, not a 

measure of the severity of the local environmental impact of water consumption and pollu-

tion, since the local environmental impact of a certain amount of water consumption and pol-

lution depends heavily on the vulnerability of the local water system and the number of water 

consumers and polluters in the same system (cf. Hoekstra et al., 2009). In the case of agri-

cultural products, the water footprint is generally expressed in terms of m3 per ton or liters per 

kilogram. In many cases, when agricultural products are countable, the water footprint can be 

expressed as a water volume per piece. In order to assess the water footprint of a product, 

one must start understanding the way a product is produced, which means the sequential 

steps of the production system have to be identified. Because many products require multiple 

inputs, multiple process steps frequently precede a process step. In such cases, a product 

tree is needed rather than a linear chain of process steps. A simplified example of a product 

tree for meat, for example, would include the process of producing feed and all sorts of other 

inputs, which are necessary in intensive livestock farming, and then the process of raising 

the animals and finally the process of manufacturing the meat. In some cases, even a prod-

uct tree is insufficient because more than one final product is produced. For instance, cows 

can deliver milk as well as meat and leather. Furthermore, in reality, production systems are 

complex networks of linked processes or even circular. So, the production blueprint of each 

product must be analyzed and identified, which requires tracing all product ingredients. 

Clearly, this is not easy to do. Alternatively, some production system diagrams of agricultural 

products can be found in the Food and Agriculture Organization of the United Nations 

(FAO)19 (2003) and Chapagain and Hoekstra (2004) (cf. Hoekstra et al., 2009).  

                                                        
18

 For more detail see in Hoekstra et al., 2011. 
19

 The Food and Agriculture Organization of the United Nations (FAO) developed a supra-national classification, 
also called World Soil Classification, which offers useful generalizations about soil pedogenesis in relation to 
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2.3 Product Water Footprint Labeling  

When consumers have a choice between two or more product alternatives, they will take the 

offer that promises the highest perceived value. Consumers normally evaluate differences 

between the total benefits and the total costs of the competing offers. The basic benefit is the 

function of the product, whereas additional benefits might include self-esteem, recognition 

and education (cf. Belz, 2005). Eco-labeling is a particular kind of market-based instrument. 

In contrast to other instruments that basically rely on market dynamics such as taxes, subsi-

dies, quotas, and emission permits, it requires a demand for eco-labels among end consum-

ers or professional buyers who are motivated by environmental or ethical consciousness. 

End consumers and professional buyers express their willingness and interests through buy-

ing eco-friendly products, often paying a price premium (cf. Althammer & Dröge 2006; Bos-

tröm & Klintman, 2008).  

Eco-labeling essentially relies on symbolic differentiation (cf. Althammer & Dröge 2006). An 

eco-label is a symbol, communicating product attributes and information that are not obvious 

through the labeled product’s sheer visual appearance. In most cases, the attributes are in-

visible because they are integral to the production process or supply chain behind the prod-

uct (cf. Boström & Klintman, 2008). Eco-labels can play an important role in helping consum-

ers make more sustainable choices by informing them about labeled products’ hidden values 

(cf. Wales et al., 2010). Many producers, consumers and policymakers understand the posi-

tive value of eco-labels and believe that eco-labeling must be a part of the effort for a more 

sustainable society. Eco-labeling, certified by a third party, translates socio-ecological com-

plexities into a simple, categorical, and trustworthy label (cf. Belz & Peattie, 2009; Boström & 

Klintman, 2008; Scherhorn, 2002). Effective labeling decreases the cost of searching for in-

formation and signals the importance of eco-friendly information (Teisl, 2007). 

2.3.1 Reasons for the Initiation of the Product Water Footprint Label 

At the European level, in July of 2007, a communication on “Addressing the challenge of 

water scarcity and droughts in the EU” from the Commission to the European Parliament and 

the Council recognized that labeling is an effective way to provide targeted information to the 

public on water performance and on sustainable water management practices (signaling). 

The marketing of water friendly products should be encouraged by a water efficiency label, 

which will empower consumers to decide which products to buy to help mitigate and adapt to 

climate change. Water efficiency and conservation are an absolute necessity for future water 

security, but if consumers are not aware of the existence of water efficient products, or if they 

are unable to identify such products because of a lack of information, adaptation to water 

scarcity will fall short (The Environmental Audit Committee, 2009, cf. Januschke, 2000). 

Hoekstra et al. (2011), also suggest that water footprint labels can help us cope with water 

problems in the global dimension. They suggest that water-intensive products, such as rice 

and sugar cane, should be the first group to apply a water footprint label. In many markets, 

the introduction of eco-friendly products is obstructed by the problem of asymmetric infor-

                                                                                                                                                                             
interactions with the main soil-forming factors. It was first published in the form of the UNESCO Soil Map of the 
World (1974). Many of the names offered in that classification are known in many countries and do have similar 
meanings. 
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mation or because environmental or social attributes of an eco-friendly product are difficult 

for consumers to understand, especially in developing countries such as Thailand. If con-

sumers are imperfectly informed about quality, then a company has the incentive to under-

provided information in order to minimize costs. As a consequence, consumers are unwilling 

to pay an environmental premium or social value added even if they are environmentally 

aware. It can be concluded that differentiation of an eco-friendly product relies on the trust-

worthiness of an eco-label, which signals the relevant information to consumers (cf. Altham-

mer & Dröge 2006; Kuhn, 2005). In contrast to brands, which are owned and managed by 

companies, labels are awarded and certified by independent third parties, such as govern-

mental bodies, NGOs, or non-profit organizations (NPOs). If labels are well known and the 

socio-ecological claims are credible, then they can help convince skeptical consumers and 

overcome buying barriers (Belz, 2005; cf. Januschke, 2000).  

 

Without the Energy Star label, the U.S. government would not have been able to communi-

cate to its suppliers that it had integrated energy efficiency into public procurement contracts. 

Similarly, producers of computer monitors would not have been able to communicate to the 

U.S. government that their products deserved preferential treatment in procurement deci-

sions. IKEA20 would have a hard time putting its corporate commitment to produce sustaina-

bly harvested forest products into operation without a Forest Stewardship Council (FSC) la-

bel. The FSC label communicates the public’s social expectations to IKEA, and requirements 

of IKEA to its suppliers. It also helps suppliers communicate their compliance back to IKEA 

(UNEP, 2005). In this respect, an eco-label is an effective communication tool, not only for 

raising consumer awareness, but also for communicating expectations and requirements to 

interested parties. Eco-labels remain one of the most widely accepted methods for a compa-

ny to communicate environmental and social credentials (cf. UNEP, 2005). The PWFL will 

serve this same purpose as well. 

2.3.2 Purposes of Product Water Footprint Labeling 

As a market-based approach to reducing the negative impact of production processes on 

freshwater resources, product water footprint labeling is applied with the assumption that the 

purchasing behavior of consumers is not just motivated by price, quality, and health stand-

ards, but also by socio-ecological objectives (cf. Browne et al., 2000; Schmid et al., 2005). It 

is a consumer-oriented approach as well. Product water footprint labeling is one of the eco-

labeling practices, which intends to supply information about water used in manufacturing a 

product to the general public, as well as to provide a market-based incentive for sustainable 

water management. It is one way to alert consumers that specific courses of action have 

been taken by businesses to avoid or reduce undesirable environmental production externali-

ties (cf. Busse, 2006). This kind of practice has been recognized under the General Agree-

ment on Tariff and Trade (GATT) administrated by the World Trade Organization (WTO) as 

an acceptable form of product differentiation based on production processes rather than on 

                                                        
20

 IKEA was founded in 1943. It is a Swedish privately held, international home products company that designs 
and sells ready-to-assemble furniture such as beds and desks, appliances and home accessories. It is the world's 
largest furniture retailer. 

http://en.wikipedia.org/wiki/Privately_held_company
http://en.wikipedia.org/wiki/Ready-to-assemble_furniture
http://en.wikipedia.org/wiki/Beds
http://en.wikipedia.org/wiki/Desks
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inherent product characteristics. As a result, the PWFL would make consumers aware of the 

actual, but thus-far hidden, link between a consumer product and the impact on water sys-

tems that occurs during production (cf. Hoekstra et al., 2011; Scherhorn, 2002; Teisl, 2007). 

Product water footprint labeling will achieve its purpose by influencing change in the purchas-

ing behavior of consumers in a way that creates incentives for businesses to manufacture 

products with less negative impact on freshwater resources. Those incentives may include a 

price premium, which reflects consumers’ willingness to pay relatively higher prices on the 

basis of the positive impact on freshwater of products labeled with their water footprints (cf. 

Carambas, 2005; Nordic Council of Ministers, 2008). At the same time, the PWFL educates 

consumers about the environmental consequences on freshwater of the product’s manufac-

ture, use, and disposal. As a result, consumers might search for water-saving products, 

which leads to changes in purchasing behavior and ultimately to a reduction in negative envi-

ronmental effects on freshwater resources (cf. Busse, 2006; Teisl, 2007).  

Unlike concerns over exposure to toxic chemicals in everyday products, the PWFL does not 

directly focus on consumers’ health and safety. Rather, it concentrates on identifying and 

emphasizing the inherent socio-ecological value of a labeled product (cf. Belz & Peattie, 

2009). In addition, the PWFL symbolizes that a particular product has a positive quality that 

substitute products lack and says implicitly that this product is different from other conven-

tional products. This can be an efficient way to differentiate products in the market for food 

and beverage products that otherwise would appear nearly identical to consumers. It also 

corresponds to consumer expectations in terms of information and transparency of products 

(cf. Boström & Klintman, 2008; Nordic Council of Ministers, 2008; Schaltegger et al., 2007). 

Some may argue that a concentration on only water used in manufacturing food and bever-

age products is too issue-specific and not yet broadly known. In the view of the UK Sustaina-

ble Consumption Roundtable, however, focusing on one issue is crucial in order to reach the 

goal of product water footprint labeling. Since efforts to create some sort of ‘catch all’ eco-

labeling system are likely to be problematic, mostly because of insufficient information data-

bases, the Roundtable concluded that labels have driven change only when they are de-

signed specifically for a small number of issues closely associated with a particular product 

and its value chain (cf. Wales et al., 2010).  

 

To conclude, the purpose of the PWFL is threefold: furnishing consumers with the infor-

mation necessary to make sustainable purchasing decisions, initiating a dialogue in relation 

to competitors, policymakers and consumers, and driving the market toward the require-

ments and goals of the PWFL (cf. The Environmental Audit Committee, 2009; Nordic Council 

of Ministers, 2008). Its ultimate goal is the sustainable use of freshwater in the food and bev-

erage sector, thus accomplishing market transformation. When the market is completely 

transformed, in theory, a water footprint label will eventually become unnecessary (cf. Bos-

tröm & Klintman, 2008).  
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2.3.3 Elements of Product Water Footprint Labeling 

Standards and criteria created by a third party or governmental organization are an important 

component of the product water footprint labeling scheme. Companies who want to attach a 

PWFL to their products must comply with these standards. In most cases, eco-labeling crite-

ria are basically, but not necessarily, set by a third party and based on certification by that 

independent third party. After a company is approved and allowed to use an eco-label, it has 

to maintain its performance in order to keep that eco-label. Its production processes are gen-

erally examined annually by an external auditor, who has the authority to require corrective 

measures and, in the event of continued non-compliance, to withdraw the certification. Most 

of the criteria and principles are continuously adjusted, improved, and sharpened in response 

to new knowledge and marketing opportunities (cf. Boström & Klintman, 2008). In addition, 

processes involved in obtaining an eco-label are often used as part of quality management 

systems for professional buyers and can be required as a “ticket to trade” (Nordic Council of 

Ministers, 2008). Since conversion to a water-saver production system is required in order to 

get the PWFL, there are additional production costs expected apart from certification and 

inspection costs (cf. Althammer & Dröge 2006; Carambas, 2005). In general, existing litera-

ture has emphasized that high costs will be involved in implementing product water footprint 

labeling. Like other eco-labels, the PWFL does rely on consumers having a certain level of 

awareness and understanding in order to interpret it. Not surprisingly, price is also a critical 

factor in determining whether a product goes mainstream. In some cases, consumers are 

prepared to pay a price premium; however, for a PWFL product to move beyond a relatively 

niche market, a competitive price is required (cf. Wales et al., 2010).  

2.3.4 Courses of Action of Product Water Footprint Labeling  

As mentioned above, in order to be certified and allowed to use a PWFL, businesses must 

analyze their production processes for a particular product and build its production tree from 

the field to the end product (see Figure 2.2). Next, they must calculate the three kinds of wa-

ter footprints for their products along the supply chain and prepare the water footprint ac-

counting on the basis of collected data. Water footprint accounting for a product can be clas-

sified into three stages, which include crop cultivation, operation in the factory or in-house 

production, and packaging. Water footprint accounting of the crop cultivation step depends 

heavily on site-specific data, which can be collected only if other actors, such as farmers or 

producers and suppliers, in the supply chain are willing to participate in the process of prod-

uct water footprint labeling. A company has to compare water footprints of its product with an 

appropriate benchmark, such as regional or global average water use for the same kind of 

products. Then it must try to find the hot spot of water consumption throughout the supply 

chain and reduce it as much as possible.  

 

As Professor Hoekstra explains, a benchmark is needed so that consumers can evaluate 

how well a business is conserving water resources. At first, the benchmark should not be too 

low or too different from the actual water footprint, so as to offer businesses the incentive and 

motivation to manage their water use and reach the benchmark goal, which must be revised 
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every year and set lower than the prior year’s goal in order to keep businesses improving 

continually. Nevertheless, finding an appropriate benchmark that is compatible to all is not 

easy because the water footprints of the same kinds of products vary from dry season to wet 

season as well as from land to land. This issue is beyond the scope of this research and ab-

solutely requires further analysis and study. Alternatively, if a company wants to be a pioneer 

in product water footprint labeling, it can use the product water footprints of its conventional 

production processes as an initial benchmark instead of the regional or global average, com-

paring the company’s past performance to its current product water footprints, which would 

reflect the shift to water-friendly production techniques. Before attaching the PWFL on a 

product, a company has to apply for examination and approval from a third party in order to 

assure the public of trustworthiness. 

 

 
Figure 2.2: Courses of action of product water footprint labeling (source: compiled by the author) 

 

According to Figure 2.2, the PWFL aims to convey information to individual end consumers; 

however, a company can benefit further from water footprint accounting by expanding to a 

water footprint assessment.21 This step allows a company to discover which effects on 

freshwater resources derived from its production processes are included. This information, 

along with other risks, can be embedded and carefully considered in a business risk as-

sessment. A company can also publish a product water footprint report, which provides 

shareholders and other stakeholders such as investors, business partners, professional buy-

ers, and NGOs, useful information regarding freshwater resources and water-related risk. 

This is another option for communicate to the public that a company has Corporate Social 

                                                        
21

 For more detail see Hoekstra et al., 2011. 
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Responsibility (CSR) and business transparency. This step unfortunately falls outside the 

scope of this research. 

2.3.5 Information Contained in the Product Water Footprint Label 

Too often the market cannot provide consumers information that might influence their pur-

chasing decisions. Eco-labels are supposed to correct these market failures (cf. Belz, 2005). 

In order to fulfill this goal, an eco-label can neither be complicated nor embody any conflicts. 

There are many kinds of eco-labels in the market, and it is not always easy to distinguish the 

similarities and differences among them and to determine whether or not they are compati-

ble. This is particularly true in the case of food labels such as organic or fair trade, and in the 

recent rapid growth of carbon labels such as CO2 Neutral, Carbon Reduction Label, air 

freighted, and carbon offset. Given their space limitations, it is difficult for labels to strike the 

right balance between information and animation necessary to communicate effectively. If 

there is too much information on a label, consumers will not read it thoroughly, and they may 

become confused because of information overload. At the end of the day, it will discourage 

consumers from caring about the sustainable attributes of a product. Nevertheless, if there is 

too much animation, the socio-ecological message might be less credible than it should be. 

Therefore, it is vital to keep an eco-label as simple as possible and to use it to communicate 

a product’s socio-ecological attributes to target consumers (cf. Belz, 2005; The Environmen-

tal Audit Committee, 2009; Scherhorn 2002). An important determinant of the success of an 

eco-label is whether the consumer understands the meaning of the eco-label or has some 

perception of it regardless of its certification criteria (cf. Teisl, 2007). The PWFL also offers 

consumers a non-biased, comparable, and relevant figure of water use in manufacturing a 

product, which enables consumers to choose between products that consume more or less 

water within the same product segment.  

 

 
Figure 2.3: Transfer of information on water footprints of a product (source: compiled by the author)  

 

The main criticism of the PWFL is that an aggregated figure is meaningless if it is not related 

to anything, and consumers cannot understand this type of information. Climate labels pro-

vide a good example of this problem. A survey of climate labeled products at Tesco, the 

leading UK supermarket chain, shows that consumers have a low understanding of the in-

formation given by the climate label (cf. Blomqvist, 2009). To overcome such drawbacks, a 

brief explanation of the label should be included, which might explain such concepts as blue 
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water use in manufacturing a product and its sources, and grey water needed to assimilate 

wastewater generated from the process. According to the Environmental Audit Committee 

(2009), multi-issue labels covering fair trade, pesticides, environmental issues, carbon, or 

even water on every single one of those products may appear attractive as a “one-size-fits-

all” solution. However, in reality, the aggregated nature of their message makes them less 

effective and distracts both consumers and suppliers. In addition, large datasets are required 

to prove whether a product meets a wide set of sustainability criteria. Thus, a label works 

best when it communicates only a single clear issue and responds to consumers’ need for 

information. This prevents further interpretation of the label and empowers consumers to 

make informed decisions. The PWFL is designed to inform consumers that the product is 

produced under water-concerned production processes and to give them a snapshot of how 

much water is consumed and polluted, not only in production processes, but also along the 

supply chain. Regarding Figure 2.3, the PWFL helps businesses to make their product’s 

supply chain more transparent and to reduce the huge information gap between the first ac-

tor of the supply chain and end consumers at the end of the chain (cf. Schumacher, 2010).   

 

The lesson learned from the H2O label of Raisio is that an aggregated figure does not tell 

consumers anything about the dimensions of the water footprint, which include green, blue 

and grey water footprints. On the other hand, to provide consumers absolute information 

about the production processes’ negative impact on water resources requires information 

from the water footprint assessment, which is beyond the scope of this research (see Figure 

2.2). In understanding the negative effects of production, not only the volume of blue water 

use is critical, but also its sources because small water footprints of blue water used from a 

likely-drought catchment cause much more severe negative effects than the use of a huge 

amount of blue water extracted from a water-rich catchment. Therefore, Professor Hoekstra 

suggests that the PWFL should identify at least two kinds of water footprints and should 

compare them to some criteria or benchmark in order to provide consumers with meaningful 

information.  

 

As shown in Figure 2.4, the PWFL will display how much water is used in manufacturing one 

unit of a product, categorizing water usage into blue and grey water footprints, because the-

se two types generate more negative effects on water resources than green water footprints. 

Displaying only two types of water footprints may be advantageous because it reduces com-

plexity and makes it easier to communicate with end consumers. As a consequence, an ag-

gregated figure of total water footprints does not appear on the PWFL. Rather, the animation 

of blue and grey water drops with small figures represented as blue and grey water footprints 

appear. The PWFL consists of blue and grey water drops, with each drop representing 10 

liters of water use.   
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Figure 2.4: Product Water Footprint Label (source: compiled by the author) 

 

This label informs consumers that the product consumed 70 liters of blue water along its 

supply chain, and that 50 liters of water were polluted due to its production processes. At the 

same time, it shows that this product uses less water than the average water use of 20 liters 

of blue water and 20 liters of grey water. This implies that the company generates less nega-

tive environmental and social impact due to a reduction in grey water, and that the company 

creates positive environmental and social effects owing to its saving of blue water. However, 

the label cannot provide highly specific information about positive or negative effects derived 

from the product’s performance, such as the type of pollution generated. Additionally, it 

should be noted that the PWFL is a positive marketing tool, which means that only compa-

nies with good water footprint reduction results have an incentive to label their products. This 

is the same principle as the carbon reduction label’s scheme because it is based on the “re-

duce or lose” clause. In the case of the carbon reduction label, a company will lose the right 

to print the carbon reduction label on its product, if it cannot fulfill the CO2-emission reduction 

obligation within two years (Walter & Schmidt, 2008).  

 

      
Figure 2.5: left QR code right a QR Code on Soup Starters’ packaging [2] 

 

Additionally, companies could use the other side of the product packaging to add further in-

formation about defined sources of blue water use and locations of grey water release. An-

other possibility for the provision of more detailed information that cannot be displayed on the 

packaging itself is the use of Quick Response (QR) codes as shown in Figure 2.5. Such 2D 

codes can be read with a smart phone's barcode reader application and direct the consumer 

to a web page, where more information can be found. Pacific Natural Foods, for instance, 
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features a QR Code on Soup Starters’ packaging to inform their customers about how to 

make quick-and-easy meals.22 Detailed information about the water footprint of a product will 

draw consumers a picture of linkages between a product, which is bought in one place, and 

water use and pollution that occur in other places. It will also identify whether water con-

sumption and pollution are taking place in areas where water is relatively scarce and already 

polluted beyond acceptable limits23. Dr. Aldaya suggests that a more comprehensive water 

footprint label should be able to indicate whether downstream users or ecosystems are nega-

tively affected and whether the water consumed could have been used for an alternative 

purpose with a higher societal benefit. Furthermore, she recommends that a more compre-

hensive PWFL would make it easier for consumers to integrate water footprint labels into 

broader labels that include issues such as energy and fair trade. 

2.3.6 Water Footprint VS Carbon Footprint 

While the concepts of water footprint and carbon footprint are similar in terms of the infor-

mation they provide and the roles they play as indicators, they are totally different in the as-

sessment context. The water footprints derived from water footprint accounting delivers the 

same message as carbon footprints that show the pressure of human activities on the envi-

ronment, not the impact of it. In both cases, a supply chain perspective is promoted. The two 

concepts complement each other, each concept addressing an individual environmental is-

sue. According to Table 2.5, the carbon footprint addresses the issue of climate change, 

whereas the water footprint relates to the issue of freshwater scarcity.24 For example, the 

carbon footprint is a measure of how much greenhouse gases are emitted into the environ-

ment as a result of human activities, while the water footprint shows how much water is con-

sumed by a product (cf. Hoekstra et al., 2011). The water footprint deals with both inputs and 

outputs in the production process. This includes water resource consumption and 

wastewater. The carbon footprint, on the other hand, addresses a particular output of the 

production process, carbon emission. Carbon footprinting is comparable among various 

products. If the same boundaries and methodology are applied, the smaller carbon footprints 

of a product are, the better the product is in comparison with others. On the contrary, small 

water footprints of blue water used from a likely-drought catchment cause much more severe 

negative effects than the use of a huge amount of blue water extracted from a water-rich 

catchment. For carbon emission, the location of emission is not consequential, whereas the 

location of water use and pollution is extremely important in assessing environmental impact. 

A carbon emission in one place can be offset by carbon emission reduction or sequestration 

in another place. However, this is not true for water because one cannot reduce the local 

impact of water use in one place by saving water in another place (cf. Hoekstra et al., 2011).  

  

                                                        
22

 It is known for its award-winning natural and organic food and beverages, puts recipes, cooking demos and 
easy-to-access shopping lists at consumers’ fingertips. [2] 
23

 Compare with Annex 2 Section 2.1. 
24

 Compare with Annex 2 Section 2.1. 
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 Water footprint Carbon footprint 

Environmental issues Freshwater scarcity Climate change 

Input/Output of a product Input and output Output 

Comparability Comparable among the same kind 
of products 

Comparable among various prod-
ucts, if the same boundaries and 
methodology are applied 

Scale  Depends on degree of scarcity of 
watersheds 

Smaller is better 

Locations  Does matter Does not matter 

Offsetting  Not possible Possible 

Table 2.5: Water footprint VS Carbon footprint (source: compiled by the author)  

 

To conclude, carbon footprints are independent in the context of where they are emitted; 

however, water is local. Thus, water footprint numbers must be considered in the context of 

the local watershed. The number derived from water footprint accounting is only the begin-

ning of water footprint application25 (cf. The Coca-Cola Company, 2010). In order to gain 

information about the impact of both footprints, further assessments are needed. In the case 

of water footprinting, one has to conduct water footprint assessment after finishing water 

footprint accounting. 

 

2.4 Sustainable Effects of Product Water Footprint Labeling 

Businesses’ incentive to invest in water-saving production technologies depends on con-

sumers’ willingness to pay for PWFL products. Willingness to pay, in turn, depends on con-

sumers’ ability to internalize the socio-ecological value of the PWFL product. Assuming there 

is some level of consumer awareness of water scarcity issues, PWFL enable consumers to 

differentiate products based on their possible impact on water resources. Consumers even-

tually express their preferences through the quantities they consume and the prices they pay 

for PWFL and conventional products (cf. Carambas, 2005). It is still unclear whether the eco-

labeling strategy is an ineffective means of tackling environmental problems, since eco-

labeled products will appear only as small niches, which could not reform entire industries 

towards sustainable practices. The fact is reforming entire industries must not rely on only 

one instrument such as eco-labeling. However, eco-labeling could be a factor in helping to 

promote eco-friendly practice. Eco-labels can be effective because eco-labeled products 

appear as a top niche within markets and the niche cannot be too small or too detached from 

mainstream markets (cf. Boström & Klintman, 2008). Since a PWFL program does not exist, 

the empirical sustainable effects on water resources derived from such a program cannot be 

found. Instead, hypothetical effects are suggested in the next paragraph, based on sustaina-

ble effects generated from other eco-labeling programs, water footprint accounting of pilot 

companies, and the information provided by experts from various sectors.  

 

                                                        
25

 For more detail see Hoekstra et al., 2011. 
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2.4.1 Economic Aspects  

Commercial benefits, such as better decision-making, business reputation, competitive ad-

vantage, communication along the supply chain, long-run cost-effectiveness, market access, 

price premium, and water supply security, are incorporated in the economic aspects of the 

sustainable effects derived from product water footprint labeling. These benefits, at the same 

time, can be considered business motivation for PWFL; therefore, they are analyzed and 

discussed in Section 4. 

2.4.2 Environment Aspects 

The positive environmental impact of eco-labeling on production and consumption is still 

vague due to the lack of a consistent and definitive body of independent evidence. Virtually 

no data is available that could be used to quantify the degree of influence that these pro-

grams have. The complexity of the system involved and the difficulty of assessing causation, 

make it very hard to collect this information. It is a task that is perhaps beyond the capacity of 

any single organization (cf. UNEP, 2005). Some limited evidence, however, has lent support 

to the presumption that positive environmental effects could result from eco-labels. First, 

Norway’s importation of fine paper originating from Brazil declined significantly after the in-

troduction of an eco-label. Second, a few years after the introduction of the eco-labels for oil 

and gas heating appliances under the German Blue Angel26 program, emission of sulfur diox-

ide, carbon monoxide and nitrogen oxides were reduced by more than 30% (cf. Althammer & 

Dröge 2006; Teisl, 2007). Third, in the U.S., dolphin-safe tuna products have driven the con-

ventional tuna products out of the supermarket shelves. Finally, the Home Depot27, a huge 

and widely admired home improvement retailer, has agreed to give preference to certified 

wood and to stop buying wood from endangered areas by the end of 2002 (Teisl, 2007).  

 

Currently, there are at least three companies that have calculated the water footprints of their 

products: TCCC, Nestlé of the Netherlands, and SABMiller. TCCC concluded that water 

footprinting is helping them refine their approach to global water stewardship. At first, the 

company is focusing on operational water use by taking action to use water more efficiently 

and treat all manufacturing wastewater. However, its water footprint accounting has verified 

the importance of examining direct and indirect water use separately, which caused TCCC to 

understand the health of watersheds everywhere it operates and to start looking at water use 

in its supply chain (cf. The Coca-Cola Company, 2010). Dr. Aldaya claims that good infor-

mation about water footprints will help companies to understand how a more sustainable and 

equitable use of fresh water can be achieved. This information also shows the link that exists 

between daily consumption of products and the problems of water depletion and pollution 

that exist in the regions where products are manufactured. She concludes that PWFL would 

provide consumers with proper information to make consumption choices, which could ulti-

mately lead to a more sustainable water resource use. Like Dr. Zarate, she is not sure that 

                                                        
26

 The Blue Angel (Blauer Engel) is a German certification for products and services that have environmentally 
friendly aspects. 
27

 Home Depot is an American retailer of home improvement, construction products and services. The Home 
Depot operates 2,248 big-box format stores across the United States, Canada, Mexico and China. 

http://en.wikipedia.org/wiki/United_States
http://en.wikipedia.org/wiki/Retailer
http://en.wikipedia.org/wiki/Home_improvement
http://en.wikipedia.org/wiki/Building_construction
http://en.wikipedia.org/wiki/Big-box_store
http://en.wikipedia.org/wiki/United_States
http://en.wikipedia.org/wiki/Canada
http://en.wikipedia.org/wiki/Mexico
http://en.wikipedia.org/wiki/People%27s_Republic_of_China
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PWFL can force food and beverage producers to use less water, which would result in more 

sustainable water resources as well as food security for other stakeholders. Rather, she 

thinks that PWFL is a powerful awareness-raising tool for all consumers. If consumers have 

this information, they are better informed to choose the products they prefer (cf. Busse, 

2006). All this in turn would force producers to find ways to use less water in their production 

chains, so they could get the PWFL.  

 

Mrs. Kimsri also comments that the method and format of PWFL can make consumers 

aware of their impact on the environment, or at least help them imagine what it is all about. 

She believes that if the PWFL uses the same methods embodied in the carbon label cam-

paign, it is possible that PWFL could compel food and beverage producers to reduce their 

water use. She assumes that it will perform in the same way as earlier launched labels, such 

as green labels28 and No. 5 Energy saving labels.29 Mrs. Kimsri explains that labeling is a 

method of creating consumer awareness on one issue. If the process of obtaining a PWFL 

requires companies to reduce their water footprints, it will force companies to take a look at 

their water management and find a way to reduce water use in order to compete in the mar-

ket. Moreover, water footprint accounting covers the entire life cycle of a product, so it will put 

pressure on all players in the product supply chain. If international retailers were interested in 

water footprinting, exporting businesses would have no other choice but to implement water 

footprint accounting in their chains. As a result, water use in every chain would be reduced 

as much as possible in order to qualify for a PWFL.  

 

According to the Nordic Council of Ministers (2008), environmental standards are rising 

through consumers’ choice. Although TCCC has not launched a PWFL, it concludes that 

benefits from water footprint accounting are lowering water use not only in production pro-

cesses but also along the supply chain, which contains the largest portion of the product wa-

ter footprints. As a result, the company sees significant opportunity to engage more directly 

with its agricultural suppliers in advancing sustainable water use. The fact that operational 

water footprints associated with production were found to be a very small percentage of the 

total water footprints, does not mean that it is absolutely insignificant. Businesses still have to 

manage their direct or operational impact on local water resources, for example reduction of 

wastewater released from their production processes (cf. The Coca-Cola Company, 2010). 

Dr. Lohsomboon believes that if there were a PWFL that producers could procure only by 

reducing the product’s water footprint, it would definitely lead to reduction of water use to 

some degree, though not throughout a whole industry. With respect to water footprinting, 

SABMiller realizes that the largest part of its water footprint is derived from crop cultivation. If 

it wants to reduce its water footprint, it has no other way except to influence its suppliers to 

adopt farming methods that are more water efficient and to work with local and national gov-

ernments and regulators to ensure that water resources are managed productively, equita-

bly, and sustainably (cf. SABMiller et al., 2010). Other positive environmental effects could 

                                                        
28

 Green label is an eco-label applied to various products except for medicines, food, and beverage. [3]  
29

 The label represents the most energy saving label on electric products in Thailand. 
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be obtained by reducing water use in the food and beverage sector, which includes improv-

ing long-term water stewardship, availability of water resources, the aquatic ecosystems, and 

global biodiversity. 

2.4.3 Social Aspects 

Water is the world’s most critical resource. More vital than oil, water sustains life and thus the 

global food chain. Unfortunately, at present, nearly one billion people lack access to clean 

water (Ceres, 2010; The Coca-Cola Company, 2010; SABMiller et al., 2010). Manufacturing 

and agriculture depend on cheap and reliable access to clean water, yet the UN projects that 

by 2025 more than half of the world’s population will live in areas of significant water short-

ages. Despite these trends, water remains under-priced (Rogers et al., 2008; Wales et al., 

2010) and overexploited in many parts of the world that will desperately need more water in 

the coming years to feed their populations, grow their industries and improve their quality of 

life. As mentioned in Section 1, a significant change in water efficiency around the world is 

more necessary than ever (Wales et al., 2010). 

2.4.3.1 Alteration of Consumer Behavior and the Market 

Consumer behavior is key to the impact that society has on the environment. The actions 

that people take and the choices they make – to consume certain products and services ra-

ther than others or to live in certain ways – all have direct and indirect impacts on the envi-

ronment, as well as on personal and collective well-being (Jackson, 2005). The research of 

Teisl and colleagues (2007) demonstrates that the dolphin-tuna controversy, and the subse-

quent implementation of dolphin-safe labeling affected consumer behavior. Further, the re-

search also provides market-based evidence that consumers respond to eco-labels and that 

changes in consumer behavior due to the presence of eco-labeling may alter manufacturer 

behavior as well. Sustainable consumer behavior may be defined as purchasing and non-

purchasing decisions made by consumers based on environmental and social criteria. This 

involves buying products such as organic, regional, and seasonal food products, fair trade 

food products, dolphin-safe tuna, and Marine Stewardship Council (MSC)-labeled products. It 

also includes the way consumers use, maintain, replace, and dispose of products (cf. Belz & 

Pobisch, 2005). Thus, the value of an eco-label should not be viewed exclusively within the 

context of its impact on a specific production process or purchasing pattern, but in a more 

holistic way, as a catalyst for change in corporate and consumer cultures. If consumers or 

companies are prompted by an eco-label to consider the environmental impact of one range 

of activities, they can reasonably be expected to consider the possible impact of other activi-

ties as well. If an eco-label has the potential to influence an individual’s purchasing decisions, 

perhaps it can also influence other decisions such as investments, donations to charity, or 

voting (cf. UNEP, 2005).  

 

The introduction of eco-labeling appears to be central in that it has consequences far beyond 

the operation of single, certified businesses in the market arena. It has stimulated the intro-

duction of new ideas, dialogues, and reflections on how to make any practice more sustaina-
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ble. Ideas about organic agriculture have stimulated a great deal of green thinking in the 

conventional part of the industry and among public authorities, where organic agriculture is 

generally appreciated. As a consequence, results should not be evaluated only by measuring 

market share, conversion rates, and certified hectares (cf. Boström & Klintman, 2008). Eco-

labels visualize and communicate the best choices to consumers, and to many other audi-

ences, including competing producers and a broad network of policymakers. According to 

Jordan and colleagues, once a critical mass of businesses have applied successfully for an 

eco-label within a certain market segment, the remaining companies find themselves under 

considerable market pressure to seek the label for their products (cf. Boström & Klintman, 

2008).  

 

The many new initiatives, which have been undertaken partly due to the first labeling initia-

tive, should be assessed and followed. Would we have seen the SFI (the American Forest 

and Paper Association’s Sustainable Forestry Initiative) in the U.S. without the FSC? It has 

often been said that the FSC is marginalized in the U.S., though such a statement can be 

made only if one ignores important dynamics in the labeling strategy. In fact, the FSC was 

perceived as a threat by key industries in the U.S., which was a fundamental reason that the 

SFI was established. The competition between FSC and SFI has led to the adoption of 

standards within both systems that are stricter than those that could have been achieved by 

government mandate. Consequently, even the lower of these two standards goes well be-

yond legal compliance (cf. Boström & Klintman, 2008).  

 

In short, according to the earlier mentioned impact of various eco-labels, the PWFL can cre-

ate awareness of the water issue among consumers and inform them about how much water 

is used in manufacturing a product they consume in daily life. This may alter their consump-

tion behavior to sustainable consumption.  

2.4.3.2 Basic Human Needs and Food Security 

In general, governments, NGOs, and businesses acknowledge both environmental and eco-

nomic benefits of product water footprint labeling. However, there are also social benefits 

generated by the program. Safety for water resources could mean safety not only for re-

source biotic and abiotic sufficiency or efficiency, but also for human health and welfare 

through food security (cf. Nordic Council of Ministers, 2008; Shinn & Rosander, 2007; UNDP 

2008) and a reduction in conflicts over water resources between and within countries espe-

cially in the Near East. The total water footprint in a catchment is socially unsustainable, and 

thus creates a social hot spot, when all people in the catchment do not enjoy the fulfillment of 

basic human needs or basic rules of fairness. Water-related basic human needs include a 

minimum amount of safe and clean freshwater supply for drinking, washing and cooking, and 

a minimum allocation of water to food production to secure a sufficient level of food supply to 

all (cf. Hoekstra et al., 2011). While the “right to water for food” has not been formally estab-

lished, the right to food has been established in the Universal Declaration of Human Rights. 

Employment is also a basic human need, which may be at risk when downstream fishermen 
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are affected by pollution from upstream. It is unfair, and therefore not sustainable, for some 

upstream areas to have blue or grey water footprints that lead to problems for people down-

stream, for which they are not properly compensated. Expert judgment will determine wheth-

er water-related basic human needs or rules of fairness in a certain catchment are violated. 

However, social conflicts over water will likely often arise when environmental conflicts occur. 

Therefore, the identification of environmental hot spots will also generate a list of potential 

social hot spots (Hoekstra et al., 2011). Businesses in the food and beverage sector could 

play a vital role in creating more sustainable water use along the supply chain through reduc-

ing the blue or grey water footprints of their products in order to get the PWFL. 

2.4.4 Summary  

The potential contribution of current eco-labels and the PWFL to sustainability is unknown. In 

some circumstances, the most sustainable option is no purchase at all, and in this case there 

is nowhere to place a label (cf. Peattie, 2009). The PWFL should not be seen as a solution to 

the problem of unsustainable water consumption, but rather as one tool in a toolbox of sus-

tainable water use options. The fact that product water footprint labeling has certain limits is 

not a valid reason for rejecting it. It is wise to see and use this labeling scheme not only as 

an instrument that must supplement a wide range of other mandatory and voluntary tools, 

which together can build an enduring solution or support societal shift, but also as one form 

of democratic participation from all stakeholders (cf. Boström & Klintman, 2008; The Envi-

ronmental Audit Committee, 2009; Wales et al., 2010). With respect to a brief conversation 

with Professor Hoekstra, reducing water use in order to get a PWFL can cause sustainable 

effects such as cost reduction in the long-term and efficient water use in production and food 

security due to preserved water resources from production. However, any water efficiency 

label that is developed in the future should not be expected to have an impact on its own. 

Consumer education, marketing, and other incentives such as cash rebates, legislation, and 

stakeholder engagement, are all necessary in order to achieve a sustainable rate of water 

consumption. With climate change, urbanization, population growth, and water hungry life-

styles all on the rise, the PWFL would be a step in the right direction toward a future in which 

the water supply is secure and valued (cf. The Environmental Audit Committee, 2009).  
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3. EMPIRICAL EVIDENCE FROM THAILAND 

3.1 Background of Labeled Food Products in Thailand 

Due to the limited number of studies on eco-labeled food products available in Thailand, the 

organic market in Thailand is presented briefly in order to illustrate the current situation of the 

market. In 1996, the Thai Farmers Research Centre of the Thai Farmers Bank conducted a 

study on the organic market. The survey interviewed 780 consumers in Bangkok about their 

interest in health food. 62% of those interviewed said that they had, at some point, eaten 

health food. 71% believed that eating health food would make them healthy; 18% were afraid 

of pollution in food; and 9% believed that health food contributed to a better environment. 

The main obstacles to buying health food identified by respondents were lack of confidence 

in organic quality (61%), difficulty of buying (31%), and the higher price (8%). 69% purchased 

from supermarkets, 21% from green shops, and 6% from wholesalers. For those who did not 

buy health products, 59% said they were difficult to find, 18% said they were not necessary, 

and 14% said they were too expensive. In the domestic market, no imported organic product 

is sold at the moment and only organic fresh vegetables and cereals, mainly rice and beans, 

are available. (cf. United Nations ESCAP, 2002). In a survey conducted by Chulalongkorn 

University, 300 bachelor students in Bangkok were asked about their perception and behav-

ior regarding eco-friendly products. It showed that some of them considered the environmen-

tal attributes of a product before they decided to buy it. Others, who did not consider the en-

vironmental features of a product, reported that there were limited distribution channels to 

buy eco-friendly products, it was hard to find them, and they were too expensive. Clearly this 

sample group was concerned about environmental problems; however, their consumption of 

eco-friendly products was still low ( , 2009). With respect to a consum-

er survey about responsible consumption in the Asia-Pacific, 60% of 3,500 respondents from 

13 countries tended to buy fair trade and eco-friendly products. A certain percentage of con-

sumers in five countries were willing to pay a price premium for these products, with Thai 

respondents ranked in the second place – China 94%, Thailand 87%, India 83%, Philippines 

82%, and Hong Kong 77%. [4]  

 

Several conclusions can be drawn from these findings. First, there is a slight to moderate 

demand for eco-friendly goods, which should be certified by a third party. Second, price 

should remain at the same level as conventional products in order to sell domestically, and 

third, supermarkets should be the main distributor of eco-labeled products.  

 

According to Panyakul (2002), there are five major producer groups for organic jasmine rice 

sold to three main traders: the Capital Rice Co. Ltd., the Siam Basmatic Co. Ltd., and Green 

Net Cooperative. Most of the organic rice is exported, mainly to European markets, with only 

a small quantity sold domestically. As of June 2003, the government assisted in the organic 

certification of a total of 3,086 ha of farmlands operated by private exporting companies. 

These farms cultivated mainly organic fruits and vegetables that were exported to Japan and 
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the EU. Overall, Thailand already has more than 10,000 ha of organic and in-conversion 

lands, certified by local or foreign certification bodies (cf. Carambas, 2005). In 2008, organic 

farming in Thailand increased to 22,000 ha, which is equivalent to 0.1% of Thailand’s culti-

vated area. [5] To sum up, Thailand produces organic products for export and not for domes-

tic supply. The reason might be because demand for organic commodities in foreign coun-

tries is higher than domestic demand and prices for exported products are greater than local 

prices.  

 

Nonetheless, domestic markets represent untapped potential for the expansion of organic 

agriculture. Health concerns drive the increase in domestic demand for organic food. How-

ever, the price premium attached to organic certification makes these products affordable 

only for urban, educated and more affluent consumers (cf. Santacoloma, 2007), which fits 

perfectly with the target group for PWFL products as well. The target group’s characteristics 

consist of a financial status of middle to upper class, and an educational background of at 

least a bachelor’s degree. Thus, the majority of the Thai population cannot afford organic, 

eco-products, or PWFL products due to financial constraints and lack of education. A survey 

regarding the carbon label conducted in the UK ascertained that these people are driven by 

poverty and are too poor to care about climate change or saving people in Africa. They are 

focused on their own survival (cf. The Environmental Audit Committee, 2009).  

 

Despite the fact that Thailand was one of the first countries in Southeast Asia to intro-duce 

the green label, a decade after implementation, its success in terms of popularity among 

consumers is unsatisfactory compared to developed countries. Dr. Lohsom-boon’s (2010) 

observes that the main reason for this is that Thais’ first priority is price and quality regarding 

basic functions of the products they buy. They do not care much about eco-friendly attributes 

embedded in eco-labeled products. Organic products pro-vide direct benefits to consumers’ 

health, whereas eco-labeled products contribute direct advantages to the environment. As a 

result, eco-products are basically not attractive except when they are priced lower than con-

ventional products. Then, it is likely that consumers will choose them due to their lower price 

rather environmental concerns. Consumers in developing countries tend to be very price 

sensitive. Furthermore, Dr. Lohsomboon adds that the eco-label’s problem is that it is difficult 

to communicate objectives of the label for better understanding. Informing people of how 

good the products are for the environment and how they reduce greenhouse gases does not 

directly impact consumers or generate an instant effect. They may feel good when they read 

information on product packages, but they will not buy. There are also misunderstandings 

that the label increases the price of the product. It is partly true; however, according to evi-

dence provided by CPF, carbon-labeled products are offered for the very same prices as 

conventional products. In this case, it depends strongly on consumers to choose which one 

they will purchase based on the products’ characteristics. In addition, the calling for environ-

mental consciousness of Thai consumers is not as strong as the calling to consumers in de-

veloped countries. Most Thai businesses are enthusiastic about being certified by an eco-

label due to export requirements, where consumers are more aware of environmental issues 

(cf. PTT plc., 2010).  
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In 2009, one cubic meter of irrigated water in Thailand cost 9.25 Baht, and in the years 2010 

and 2011, it cost 9.75 and 10.25 Baht/m3 respectively. [6][7] This shows that the price of wa-

ter tends to increase every year and there is a risk that irrigated water will become more ex-

pensive in the future. National income per capita in Thailand in 2009 was equivalent to 

97,351 Baht, which is equal to 8,113 Baht per month and 267 Baht per day 

(  สศช., 2009). In recent years, there has been a tremendous rise in bot-

tled water subsidiaries of multinational companies, among them Coca-Cola Bottling Co., Da-

none, Nestlé, and PepsiCo. Thailand is among the world’s top ten markets for bottled water 

(cf. JS-APMDD, 2003). Thais drink bottled water more frequently than tap water and 1.5 liters 

of water in a bottle cost approximately 15 Baht, [8] 1.25 liters of a soft drink costs 26 Baht, 

and 630 ml of beer costs 40 Baht. [9] Basically, one consumes two bottles of water per day, 

which costs 30 Baht, and is equivalent to 11% of income per day. This excludes costs of food 

and transportation per day. It can be concluded that water products are an expensive good 

for most of the Thai population. 

 

3.2 Design of the Survey Questionnaire 

In early 2011, 135 Thai respondents participated in this study’s survey questionnaire on 

product water footprint labeling. 85 respondents participated via the internet-based survey 

and 50 via the paper-based survey. Convenient samples were adopted in the survey be-

cause they could provide useful information, especially in a pilot study. These samples differ 

from an ideal sample that would have been randomly selected (cf. Lomax, 2007). People 

who do not have access to the Internet might be left out of the internet-based samples. How-

ever, the paper-based survey questionnaire was conducted in order to overcome this con-

straint. The paper-based survey was also included in convenient sampling because 50 re-

spondents were asked to fill out the questionnaire as they walked by selected public places 

in Bangkok. People who live in other towns might be excluded from this survey. Both meth-

ods of the survey were designed to collect the opinions of Thai consumers of PWFL prod-

ucts. Findings of the survey might not represent the Thai population (approximately 67 million 

in 2011) [10]; however, they might represent the opinion of potential consumers in the metro-

politan area of a developing country like Thailand.  

 

88% of these respondents were between 25 and 54 years old. 60% were female and 40% of 

them were male. Most of them live with their parent or are married and have children. Ac-

cording to the Thai culture, Thais basically live with their parents until marriage, and in some 

cases, they continue to live with their parent after marriage. In terms of education, most re-

spondents had bachelors and masters degrees. They worked in civil service or state-owned 

companies, in private companies, in their own companies. Most of the respondents lived in 

Bangkok. 27% of them earned from 10,001-30,000 Baht per month, and 27% of them earned 
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from 30,001-50,000 Baht per month, which is equivalent to 333-1,000 U.S. dollars per month 

and 1,000-1,667 U.S. dollars per month30 respectively.  

 

The chi-square test of association was adopted and conducted to determine whether there 

was an association between two categorical variables. These variables include the logo of 

the PWFL, the format of the PWFL, general interest in eco-labels, and buying of eco-

products. The null hypothesis is that there is no association between the earlier mentioned 

variables and characteristics of respondents such as age, gender, or occupation, whereas 

the alternative hypothesis is that there is some association between these variables. If the 

test statistic is larger than the critical value, then the null hypothesis can be rejected in favor 

of the alternative hypothesis. This would indicate that the observed and expected proportions 

were not equal across cells such that the two categorical variables have some associations. 

The larger the differences between the observed and expected proportions, the larger the 

value of the test statistic and the more likely it is to reject the null hypothesis (cf. Lomax, 

2007).  

 

3.3 Main Results of the Survey Questionnaire 

The following paragraphs cover the results gathered through internet- and paper-based sur-

vey questionnaires as well as interpretation of the results and evidence collected by in-depth 

expert-interviews. 

3.3.1 Logo and Format of the PWFL 

Figure 3.1 shows six preliminary designs of the PWFL applied in the survey questionnaire. 

There is an insignificant difference between results of the internet- and paper-based survey 

questionnaires,31 although the paper-based survey lacks color and multimedia in presenting 

all the labels. As shown in Figure 3.2, information about the water footprint of a product can 

be delivered to both genders, every age range, and almost all types of educational back-

grounds through the choice A of six preliminaries of PWFL, which is presented in water drop 

with the earth logo and displays absolute amount of actual water footprints together with av-

erage amount.  

 

A B C D E F 

  
 

   

Figure 3.1: Six preliminary designs of PWFL (source: compiled by the author) 

                                                        
30

 1 U.S. dollar = 30 Baht 
31

 For more detail see separate tables in Annex 1. 
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80% of respondents chose a water drop with the earth as the logo of the PWFL and com-

mented that this design looks nice, polite, attractive, and easy to understand. It made them 

feel that they were doing something good for the earth and the environment by buying prod-

ucts with this logo. They also commented that the water drop was better than the footprint 

logo in at least three aspects: communicating information about the water footprint concept, 

creating awareness about water resources, and being appropriate for consumers regardless 

of their culture. With respect to Thai culture, a footprint is basically considered negative and 

impolite to display on food packages, though this logo is more beautiful than the water drop 

with the earth. On the other hand, 20% of the respondents found that the footprint design 

was a unique and nice logo, directly referring to the water footprint concept, and that it might 

be in harmony with the carbon footprint logo in the near future. Those favoring the footprint 

were also a minority through the internet-based survey questionnaire though it was present-

ed in a blue color. 

 
Figure 3.2: Age, gender and educational background in choosing logo and format of PWFL (Q 1.1-

1.2
32

) 

 

The relationships between the two types of water footprint logos and characteristics of re-

spondents were examined. The null hypothesis is that there is no association between the 

two types of water footprint logos and gender. The 95 percent quantile point (α = 0.05) for the 

chi-square distribution with two degrees of freedom is 5.991. According to Table 3.1, the crit-

ical value is χ2 = 10.154. Thus the null hypothesis that there is no association between types 

of water footprint logos and gender can be rejected at the 5-percentage level of significance. 

A follow-up test could be conducted on those categories where the disparity of the observed 

and expected frequencies is the greatest. As shown in Table 3.1, the greatest difference was 

for the water drop logo for both genders.   

                                                        
32

 “Q 1.1-1.2” refers to question number 1.1 and 1.2 in the survey questionnaire. Please consult with the complete 
survey questionnaire in Annex 1 Section 1.3. 

0

2

4

6

8

10

12

14

Female Male Female Male Female Male Female Male Female Male

Less than 25 25-34 35-44 45-54 55-64

R
e
s

p
o

n
d

e
n

t 

A B C D E F

0 

5 

10 

15 

20 

25 

30 

R
e
s

p
o

n
d

e
n

t 

A B C D E F 



EMPIRICAL EVIDENCE FROM THAILAND  43 

 

 

logo*gender Cross-tabulation 

   Gender Total 

   Female Male 

Logo Footprint Observed frequencies 10 8 18 

  Expected frequencies 10.8 7.2 18.0 

  % within gender 12.3% 14.8% 13.3% 

 None Observed frequencies 1 8 9 

  Expected frequencies 5.4 3.6 9.0 

  % within gender 1.2% 14.8% 6.7% 

 Water drop Observed frequencies 70 38 108 

  Expected frequencies 64.8 43.2 108.0 

  % within gender 86.4% 70.4% 80.0% 

Total Observed frequencies 81 54 135 

  Expected frequencies 81.0 54.0 135.0 

  % within gender 100.0% 100.0% 100.0% 

      

Chi-Square Tests  

  Value df Asymp. Sig. (2-sided) 

Pearson Chi-Square 10.154
a 

2 .006 

a 
1 cells (16.7%) have expected count less than 5. The minimum expected count is 3.60. 

Table 3.1: Cross-tabulation and χ
2
 test

 
of logo and gender

33
 

 

The potential consumers of the PWFL is urban, educated, and more affluent consumers, in 

case PWFL products were marketed with a price markup. As a consequence, the water foot-

print logo must be designed in a way that can best communicate with this group. It is possi-

ble that the high-income consumers prefer the water drop with the earth logo, whereas the 

average income consumers choose the footprint logo. Linkages between the water footprint 

logo and income per month of respondents were investigated. The 95 percent quantile point 

for the chi-square distribution with six degrees of freedom is 12.592. According to Table 3.2, 

the critical value is χ2 = 19.628. As a result, the null hypothesis that there is no relationship 

between types of logos and income per month can be rejected at the 5-percentage level of 

significance. Nevertheless, the null hypothesizes between two types of water footprint logos 

and respondent’s age, family status, educational background, and occupation cannot be re-

jected since their critical χ2 values are lower than critical values.  

 

It can be concluded that gender and income per month have a significant influence on select-

ing between the earth in a water drop image and the footprint image to be used as a logo for 

the PWFL.  

                                                        
33

 Please compare with the original SPSS outputs (German) in Annex 1 section 1.5. 
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logo*income_per_month Cross-tabulation 

   Income_per_month Total 

   Less than 
30,001 

30,001 - 
80,000 

More than 
80,000 

None  

Logo Footprint Observed frequencies 4 8 6 0 18 

  Expected frequencies 6.1 7.9 3.9 .1 18.0 

  % within 
Income_per_month 

8.7% 13.6% 20.7% .0% 13.3% 

 None Observed frequencies 4 1 3 1 9 

  Expected frequencies 3.1 3.9 1.9 .1 9.0 

  % within 
Income_per_month 

8.7% 1.7% 10.3% 100.0% 6.7% 

 Water drop Observed frequencies 38 50 20 0 108 

  Expected frequencies 36.8 47.2 23.2 .8 108.0 

  % within 
Income_per_month 

82.6% 84.7% 69.0% .0% 80.0% 

Total Observed frequencies 46 59 29 1 135 

  Expected frequencies 46.0 59.0 29.0 1.0 135.0 

  % within 
Income_per_month 

100.0% 100.0% 100.0% 100.0% 100.0% 

        

Chi-Square Tests  

  Value Df Asymp. Sig. (2-sided) 

Pearson Chi-Square 19.628
a 

6 .003 

a  
7 cells (58.3%) have expected count less than 5. The minimum expected count is .07. 

Table 3.2: Cross-tabulation and χ
2
 test

 
of logo and income per month 

 

Approximately 40% of respondents selected the first format, which presents the absolute 

water footprint (3,000 liter per kilogram) of a product displayed together with the absolute 

amount of average global water footprint (3,400 liter per kilogram) of the same product. This 

makes it easy for consumers to see the difference, since they can compare the actual water 

footprint to the average water footprint of a product. Actual water footprints tell consumers 

how much water is needed in order to produce one unit of a product. Average water footprint 

gives a clearer picture than percentage reduction of water footprints because the reduction 

amounts could lead to misunderstanding of the actual meaning. They believe that a huge 

gap between the actual and the average water footprints shows that producers care for water 

resources more than other competitors. Respondent comments indicate that this format 

gives consumers a chance to make purchase decisions depending on the amount of water 

used in production processes, so that they can support producers in using less water.  

 

The percentage reduction of water used can be added on the logo as well, but without a mi-

nus sign because most respondents feel that the minus sign has a negative meaning. This 

might need some consideration because a label displaying e.g. “-34%” says that the product 

consumes 34% less water than average. If the label displays only “34%” in order to avoid the 

minus sign, it could lead to misinterpretation as if this product consumes only 34% water of 

the average product. In order to maintain the original meaning and avoid the minus sign, the 

PWFL would need to display either “66%” or “reduced 34%.” 33% of respondents voted for 

percentage water reduction and commented that percentage shows how much water is 
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saved and allows consumers to compare water footprints of one product with other products, 

regardless of their characteristics in terms of kind and content. 

 
format*gender Cross-tabulation 

   Gender Total 

   Female Male  

Format Absolute Observed frequencies 37 18 55 

  Expected frequencies 33.0 22.0 55.0 

  % within gender 45.7% 33.3% 40.7% 

 None Observed frequencies 1 8 9 

  Expected frequencies 5.4 3.6 9.0 

  % within gender 1.2% 14.8% 6.7% 

 Percent Observed frequencies 27 18 45 

  Expected frequencies 27.0 18.0 45.0 

  % within gender 33.3% 33.3% 33.3% 

 Reduction Observed frequencies 16 10 26 

  Expected frequencies 15.6 10.4 26.0 

  % within gender 19.8% 18.5% 19.3% 

Total Observed frequencies 81 54 135 

  Expected frequencies 81.0 54.0 135.0 

  % within gender 100.0% 100.0% 100.0% 

      

Chi-Square Tests  

  Value df Asymp. Sig. (2-sided) 

Pearson Chi-Square 10.201
a 

3 .017 

a 
1 cells (12.5%) have expected count less than 5. The minimum expected count is 3.60. 

Table 3.3: Cross-tabulation and χ
2
 test

 
of format and gender 

 

It is possible that the personal characteristics of respondents might influence decisions about 

which formats are most suitable, easiest to understand, and should be applied as the PWFL. 

As a result, associations between three formats of the PWFL and characteristics of respond-

ents were investigated through SPSS. The 95 percent quantile point for the chi-square distri-

bution with three degrees of freedom is 7.815. With regard to Table 3.3, the critical value is 

χ2 = 10.201. Hence the null hypothesis can be rejected at the 5-percentage level of signifi-

cance.  

The 95 percent quantile point for the chi-square distribution with nine degrees of freedom is 

16.919. According to Table 3.4, the critical value is χ2 = 19.311. As a result, the null hypothe-

sis that there is no association between formats of the PWFL and income per month can be 

rejected at the 5-percentage level of significance. Nonetheless, the null hypothesizes be-

tween three formats of the PWFL and respondent’s age, family status, educational back-

ground, and occupation cannot be rejected since their χ2 values are lower than critical values.   
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format*income_per_month Cross-tabulation 

   Income_per_month Total 

   Less than 
30,001 

30,001 - 
80,000 

More than 
80,000 

None  

Format Absolute Observed frequencies 18 26 11 0 55 

  Expected frequencies 18.7 24.0 11.8 .4 55.0 

  % within  
Income_per_month 

39.1% 44.1% 37.9% .0% 40.7% 

 None Observed frequencies 4 1 3 1 9 

  Expected frequencies 3.1 3.9 1.9 .1 9.0 

  % within  
Income_per_month 

8.7% 1.7% 10.3% 100.0% 6.7% 

 Percent Observed frequencies 13 23 9 0 45 

  Expected frequencies 15.3 19.7 9.7 .3 45.0 

  % within  
Income_per_month 

28.3% 39.0% 31.0% .0% 33.3% 

 Reduction Observed frequencies 11 9 6 0 26 

  Expected frequencies 8.9 11.4 5.6 .2 26.0 

  % within  
Income_per_month 

23.9% 15.3% 20.7% .0% 19.3% 

Total Observed frequencies 46 59 29 1 135 

  Expected frequencies 46.0 59.0 29.0 1.0 135.0 

  % within  
Income_per_month 

100.0% 100.0% 100.0% 100.0% 100.0% 

        

Chi-Square Tests  

  Value Df Asymp. Sig. (2-sided) 

Pearson Chi-Square 19.311
a 

9 .023 

a  
7 cells (43.8%) have expected count less than 5. The minimum expected count is .07. 

Table 3.4: Cross-tabulation and χ
2
 test

 
of format and income per month 

 

It can be concluded that gender and income per month have a significant influence on selec-

tion among three kinds of PWFL formats. This is identical with the results of choosing be-

tween two PWFL logos mentioned previously. It is interesting that the educational back-

ground of respondents does not play any role in deciding whether logos and formats are 

suited to use as a PWFL. The reason might be that there is no remarkable variation between 

respondents’ educational backgrounds. As can be seen, 48% of respondents identified that 

their highest education level was a bachelor degree, and 43% of respondents stated that 

their highest educational level was a master degree. Results of the chi-square test of associ-

ation between logos and formats of the label and educational backgrounds of respondents 

would possibly change, if there was more variety among respondents’ education status. 

 

In conclusion, based on the opinions of 135 respondents, information about the water foot-

print of a product can be best delivered through choice A, the water drop with the earth that 

displays the absolute amount of actual water footprint, together with the average amount. 

Results of the survey show that 80% of the respondents chose a water drop with the earth as 

the logo of the PWFL, and approximately 40% of the respondents selected the first format, 
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which presents the absolute water footprint (3,000 liter per kilogram) of a product displayed 

together with the absolute amount of average global water footprint (3,400 liter per kilogram) 

of the same product. With respect to SPSS results, it can be concluded that gender and in-

come per month have a significant influence on selection between the earth in a water drop 

and the footprint as a logo of the PWFL as well as on selection among three kinds of PWFL 

formats.  

 

In two in-depth expert-interviews, both interviewees chose choice A as the most suit-able for 

the PWFL. The first interviewee, Mrs. Kimsri, prefers the label, which shows the average 

amount of water needed as well as the absolute water used, because if consumers want to 

calculate their own water footprints, then they can directly use the amount on PWFL. Be-

sides, in Thai culture, the earth in a water drop is more appropriate than the footprint, and it 

also shows that both the earth and water are concerned in production processes. Dr. 

Lohsomboon actually favors neither form because in her opinion they cannot communicate 

the meaning of a water footprint to end consumers in Thailand. Moreover, a footprint icon is 

absolutely not suitable for the Thai culture. No footprint icon is applied to the carbon label 

used in Thailand. If a water drop with the earth will be employed, it might require advertise-

ments in order to relate it with the water footprint concept. Nonetheless, she found that the 

water drop is better than the footprint and selects choice A because it is easier, at least for 

her, to understand. 

3.3.2 Willingness to Pay for PWFL Products  

In order to gain information about the willingness to pay (WTP) for PWFL products, four 

products were chosen and used in surveys. These were eggs, milk, rice, and chicken meat. 

Rice consumption in Thailand exceeds 100 kg per capita per year, which is much higher than 

the U.S. average, which is about 10 kg (cf. Hoekstra & Chapagain, 2010). People in Thailand 

consume rice almost three times per day. In addition, 14.7 kg of chicken meat are consumed 

per person per year, [11] because it is cheaper than other kinds of meat. Eggs are a favorite 

and are very easy to cook. They are used as a basic ingredient not only for main courses, 

but also for various kinds of Thai desserts. Thai consume 165 eggs per person per year ac-

cording to the report of the National Food Institute of Thailand. [11] As a result, almost every 

Thai household has at least one egg in its refrigerator. Milk is not a favorite drink for Thais 

nor is an essential ingredient in Thai kitchens. Coconut milk is more likely to be used in cook-

ing than animal milk due to its widely associated better taste and aroma. However, the gov-

ernment of Thailand promotes milk as something that children should drink every day. This 

part of the research is designed to find out whether the WTP for PWFL eggs, milk, rice, and 

chicken meat differs due to different backgrounds and demand for them in respondents’ daily 

lives. 

 

Evidence from the survey illustrated that there is no significant sensibility among the four 

products with respect to Figure 3.3, which means WTP remains almost the same regardless 

of the kinds of product. However, the markup price of rice could be as high as 30%, followed 
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by eggs at 20%, and chicken meat at 10%. As the graph illustrates, rice is the highest ranked 

markup price at 30%, eggs are highest classes at 20% markup price, and chicken meat is 

the highest position at the 10% markup price. 

 
Figure 3.3: Willingness to pay for PWFL products (Q 1.3-1.6) 

 

This implies that Thai consumers set a high value on rice, which is widely used in their kitch-

ens, and they would like to support farmers and producers who cultivate rice with low water 

consumption and pollution. It could be a useful indication for businesses producing rice, 

eggs, and chicken meat that it can begin with rice if it wants to promote the PWFL because 

rice warrants the highest percentage markup compared with the other products. Although the 

actual differences are not that high, as already mentioned, there is insignificant sensibility 

among the four products. In addition to being exported to developed countries, the PWFL 

rice can be sold domestically. There is the potential that a business can benefit from both 

markets as already explained in Section 2. After that it can begin with the water footprints of 

chicken meat, which in fact can also generate water footprints of an egg because both are 

sharing the same database used in preparing water footprint accounting. 

 

Due to insignificant differences among the four commodities, the following results analysis 

and interpretation will use data from WTP eggs as a representative of PWFL products in or-

der to avoid data redundancy. According to Figure 3.3, less than 15% of respondents are 

willing to pay for PWFL products with a 20-30% markup from the normal price. 45% of re-

spondents prefer to pay only a 10% markup price. Most respondents who can afford this 

markup price are between 25 and 34 years old and live with their parents. It is possible that 

some of them do not buy basic food. Rather, their parents make those purchases, so their 

WTP would be only hypothetical. Their average income per month is between 30,001 and 

50,000 Baht, which is equivalent to 1,000-1,667 U.S. dollars per month. Nonetheless, 19% of 

respondents insisted that they would buy only if the price stayed the same as conventional 

products. 46% of this group is between 25 and 34 years old, and 62% of this group earns 

between 10,001 and 50,000 Baht per month, which is equal to 333-1,667 U.S. dollars per 

month (see Figure 3.4). This indicates indirectly that young respondents do not want to pay 

more for water-friendly commodities regardless of their income per month. If a company 

launches a PWFL product, its price should be the same as the conventional one or could be 

marked up to 10%. Figure 3.4 ascertains that a 10% markup price covers all kinds of re-
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spondents’ family status as well as seven different types of respondents’ occupation and is 

affordable by every range of respondents’ income per month. 

 

  

  
Figure 3.4:  Age, family status, occupation, and income per month and willingness to pay for 

PWFL eggs
34

 (Q 1.3) 

 

Since there are insignificant differences among the four products, to find out whether there 

are any relationships between WTP and characteristics of respondents, observed data on 

WTP for PWFL eggs must be used. Characteristics of respondents include age, gender, fam-

ily status, educational background, occupation, and income per month. The WTP variable is 

scaled into two groups: “Less than 10%” and “10% or more.” The income per month variable 

is also categorized into two classes: “Less than 30,001 Baht per month” and “More than 

30,000 Baht per month.” This classification method is used because the survey results indi-

cated that two weighted groups of respondents preferred to pay less than 10%, whereas an-

other group was willing to pay a markup price of 10%. Based on targeted customers and cost 

of living in Thailand, particularly in Bangkok, the potential consumers of PWFL products are 

expected to earn at least 30,001 Baht per month in order to theoretically afford PWFL prod-

ucts.  

 

The 95 percent quantile point for the chi-square distribution with four degrees of freedom is 

9.488. As shown in Table 3.5, the critical value is χ2 = 6.300. As a result, the null hypothesis 

cannot be rejected. 
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Unexpectedly, other tests of the relationship between WTP and respondent’s characteristic 

generated the same result. Thus, it could be concluded that there is no relationship between 

these variables based on 135 persons sample group with 5-percentage level of significance. 

In addition, tests of the relationship between WTP and income per month for the other three 

products were conducted as well and outputs included milkχ
2 = 5.457, riceχ

2 = 5.736, chicken meatχ
2 

= 5.472. Again these results present the same direction as the result of PWFL eggs. Regard-

less of a commodity’s category, no association between WTP and respondent’s characteris-

tics could be found based on the 135 persons sample group with a 5-percentage level of 

significance.  

 
WTP_Eggs*income_per_month_WTP Cross-tabulation 

   Income_per_month_WTP Total 

   Less than 
30,001 

More than 
30,000 

None  

WTP_Eggs 10% or more Observed frequencies 26 52 0 78 

  Expected frequencies 26.6 50.8 .6 78.0 

  % within  
Income_per_month_WTP 

56.5% 59.1% .0% 57.8% 

 less than 10% Observed frequencies 14 24 0 38 

  Expected frequencies 12.9 24.8 .3 38.0 

  % within  
Income_per_month_WTP 

30.4% 27.3% .0% 28.1% 

 None Observed frequencies 6 12 1 19 

  Expected frequencies 6.5 12.4 .1 19.0 

  % within  
Income_per_month_WTP 

13.0% 13.6% 100.0% 14.1% 

Total Observed frequencies 46 88 1 135 

  Expected frequencies 46.0 88.0 1.0 135.0 

  % within  
Income_per_month_WTP 

100.0% 100.0% 100.0% 100.0% 

       

Chi-Square Tests  

  Value df Asymp. Sig. (2-sided) 

Pearson Chi-Square 6.300
a 

4 .178 

a  
3 cells (33.3%) have expected count less than 5. The minimum expected count is .14. 

Table 3.5: Cross-tabulation and χ
2
 test

 
of WTP for PWFL eggs and income per month 

 

Another effort is to find out whether there is a linkage between WTP and frequency of buying 

eco-labeled products. The assumption is that consumers who often buy eco-products are 

likely to be willing to pay for PWFL products as well since there is a similar value added at-

tribute embedded in a product. The null hypothesis is that there is no association between 

WTP and frequency of buying eco-labeled products. The 95 percent quantile point (α = 0.05) 

for the chi-square distribution with nine degrees of freedom is 16.919. Regarding Table 3.6, 

the critical value is χ2 = 11.444, so the null hypothesis cannot be rejected at the 5-percentage 

level of significance. There is no relationship between these two variables based on 135 re-

spondents as the sample group with 5-percentage level of significance. This could imply that 

the WTP for PWFL products is independent from frequency of buying eco-labeled products. 

As Table 3.6 shows, 25 respondents who often purchase eco-products are most willing to 
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pay a 10% markup price for PWFL products, and 18 respondents who hardly bought eco-

products said that a 10% markup price of PWFL products was affordable.  

WTP_Eggs*buying_ecoproducts Cross-tabulation 

   Buying_Ecoproducts Total 

   Hardly None Often Sometimes  

WTP_Eggs 10% Observed frequencies 18 1 25 16 60 

  Expected frequencies 15.6 1.8 19.6 23.1 60.0 

  % within  
Buying_Ecoproducts 

51.4% 25.0% 56.8% 30.8% 44.4% 

 less than 10% Observed frequencies 9 2 10 17 38 

  Expected frequencies 9.9 1.1 12.4 14.6 38.0 

  % within  
Buying_Ecoproducts 

25.7% 50.0% 22.7% 32.7% 28.1% 

 more than 10% Observed frequencies 3 1 3 11 18 

  Expected frequencies 4.7 .5 5.9 6.9 18.0 

  % within  
Buying_Ecoproducts 

8.6% 25.0% 6.8% 21.2% 13.3% 

 None Observed frequencies 5 0 6 8 19 

  Expected frequencies 4.9 .6 6.2 7.3 19.0 

  % within  
Buying_Ecoproducts 

14.3% .0% 13.6% 15.4% 14.1% 

Total Observed frequencies 35 4 44 52 135 

  Expected frequencies 35.0 4.0 44.0 52.0 135.0 

  % within  
Buying_Ecoproducts 

100.0% 100.0% 100.0% 100.0% 100.0% 

        

Chi-Square Tests  

  Value df Asymp. Sig. (2-sided) 

Pearson Chi-Square 11.444
a 

9 .246 

a  
6 cells (37.5%) have expected count less than 5. The minimum expected count is .53. 

Table 3.6: Cross-tabulation and χ
2
 test

 
of WTP for PWFL eggs and frequency of buying eco-labeled 

products 

 

Nevertheless, there could be significant associations between each WTP of four products. 

For example, as shown in Table 3.7, the null hypothesis is that the two variables, WTP for 

PWFL eggs and WTP for PWFL milk, are independent from each other. The 95 percent 

quantile point for the chi-square distribution with nine degrees of freedom is 16.919. Accord-

ing to Table 3.7, the critical value is χ2 = 292.527, and as a result, the null hypothesis that the 

two variables are independent can be rejected at the 5-percentage level of significance. It 

could be said that if one is willing to pay 10% markup price for PWFL milk, one will also be 

willing to pay the same rate with other PWFL products. This could indicate that there is no 

sensitivity among the four products.  

 

To sum up, further research on WTP for PWFL products is recommended in order to prepare 

sound pricing strategy for PWFL products. 
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WTP_Eggs*WTP_Milk Cross-tabulation 

   WTP_Milk Total 

   less than 
10% 

 10% more 
than 10% 

None  

WTP_Eggs 10% Observed frequencies 0 55 2 3 60 

  Expected frequencies 16.4 26.7 7.1 9.8 60.0 

  % within WTP_Milk .0% 91.7% 12.5% 13.6% 44.4% 

 less than 10% Observed frequencies 36 0 0 2 38 

  Expected frequencies 10.4 16.9 4.5 6.2 38.0 

  % within WTP_Milk 97.3% .0% .0% 9.1% 28.1% 

 more than 10% Observed frequencies 0 4 14 0 18 

  Expected frequencies 4.9 8.0 2.1 2.9 18.0 

  % within WTP_Milk .0% 6.7% 87.5% .0% 13.3% 

 None Observed frequencies 1 1 0 17 19 

  Expected frequencies 5.2 8.4 2.3 3.1 19.0 

  % within WTP_Milk 2.7% 1.7% .0% 77.3% 14.1% 

Total Observed frequencies 37 60 16 22 135 

  Expected frequencies 37.0 60.0 16.0 22.0 135.0 

  % within WTP_Milk 100.0% 100.0% 100.0% 100.0% 100.0% 

        

Chi-Square Tests  

  Value df Asymp. Sig. (2-sided) 

Pearson Chi-Square 292.527
a 

9 .000 

a  
6 cells (37.5%) have expected count less than 5. The minimum expected count is 2.13. 

Table 3.7:  Cross-tabulation and χ
2
 test

 
of WTP for PWFL eggs and WTP for PWFL milk  

3.3.3 Water  

 

  
Figure 3.5: left Opinion on “water is a finite resource” (Q 2.1-2.2) right “No water = No food” (Q 2.4-2.5) 

 

More than 90% of the 135 respondents (see Figure 3.5 left) agreed that water, particularly 

freshwater and clean water, is a finite resource, and they also provided their opinion regard-

ing this subject as follows. Some of them highlighted the fact that water is a basic element of 

every life and water resources are negatively affected when some environmental factors are 

disturbed. They thought that awareness of water scarcity was required and should be pro-

moted among Thailand’s inhabitants. They also expressed that an incompatibility between 

population growth and water consumption, insufficient forests, and global warming are caus-

ing water shortage, which has a tremendous impact on agricultural exported products. In 
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some areas, particularly northeast and west Thailand, face severe water scarcity in the dry 

season due to their geographic constraints. Some mentioned that there is a lot of rain per 

year, but water management plans and policies are poor. As a result, every household 

should have its own water management and conservation plans in case that water is sudden-

ly unavailable. Last but not least, one person commented that access to water resources is 

limited, especially in rural areas. However, less than 1% argued that there is a plenty of wa-

ter on this planet and claimed that the report of the UN insisted that there is enough water for 

everyone. Water scarcity is in fact the result of poor water governance, corruption, and lack 

of human resources and budget to properly manage it. They believed that water is always on 

this planet. It just changes form and can be reused and recycled, unlike oil.  

 

The next issue is to assess respondents’ perceptions of the relationship between water scar-

city and food safety. As shown in Figure 3.5 right, about 90% of the respondents agreed that 

food security depends strongly on water resources because water is vital to agriculture and 

the food industry. They also commented that, in fact, plants, animals, and humans cannot 

live without water and insufficient water can lead to a lack of food, clothes, shelters, electrici-

ty, and fuel. Some of them even said that no water is equal to no life.  

 

  
Figure 3.6: left Percentage of water use by agricultural sector (Q 2.3) right Degree of importance of 

water problems in Thailand and solving water problems parallel to the effects of water 
problems on a personal life (Q 2.6, 2.7, 2.9) 

 

As mentioned in Section 2, agriculture consumes 60-80% of global water resources, and as 

much as 90% in some developing countries. However, regarding Figure 3.6 left, most re-

spondents believed that agriculture consumes only 40-60% of global water resources. Figure 

3.6 right shows that more than 100 respondents are aware that Thailand has water prob-

lems, and about 60% of them ranked it as a highly important problem that strongly affects 

their personal life. 96 respondents, or 71%, expressed that solving water problems is highly 

critical. 

 

Another examination conducted sought to analyze respondents’ opinions on the degree of 

relevancy of various causes contributing to water problems in Thailand. As illustrated in Fig-

ure 3.7, global warming, which provokes droughts, unseasonal rain, and floods, were ranked 
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by 73 respondents (54%) as very relevant to water problems in Thailand. 63 respondents, or 

47%, believed that population growth is very relevant because it en-larges demand for daily 

water use such as drinking water and sanitation. The trend to-ward water hungry lifestyles, 

which includes washing cars too frequently, bathing in Jacuzzi tubs or private swimming 

pools, and inefficient or careless use by the agricultural sector was rated as relevant to water 

problems in Thailand by approximately 40% of respondents. 90 respondents (67%) scored 

the industrial sector as very relevant to generating water problems in Thailand due to its lack 

of wastewater treatment processes.  60% of respondents suggested that lack of efficient wa-

ter management policies from the government is very relevant to water problems.  

 

 
Figure 3.7: Causes of water problems in Thailand (Q 2.8) 

 

In conclusion, respondents perceived and felt that the government and the industrial sector 

were the main players whose activities and functions contribute to water problems in Thai-

land, which can be categorized into two groups: water scarcity and water pollution.  

 

 

Figure 3.8: Roles of stakeholders in causing and solving water problems in Thailand (Q 2.10-2.11) 
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Figure 3.8 shows respondents’ opinions about the five stakeholders who should be responsi-

ble for causing and solving water problems. The government of Thailand is absolutely re-

sponsible for creating and unfolding water problems, affirmed more than 100 respondents. 

About 65% of respondents indicated that business or industry should take completely re-

sponsibility for stressing water resources as well as for finding solutions for water problems. 

Seven respondents (5%) felt that NGOs have no responsibility for water issues, whereas 

almost 50 respondents (36%) commented that NGOs were mostly responsible for causing 

and solving water problems. Only 38 respondents (28%) identified farmers and producers as 

completely responsible for causing water problems, although their activities are directly relat-

ed to water resources. Respondents’ opinions on the role of consumers in creating and solv-

ing water problems were interesting. On one hand, 63 respondents (47%) felt that consum-

ers should take, most, though not all responsibility for causing the country’s water problems. 

On the other hand, 66 respondents (49%) expressed that consumers should take full re-

sponsibility for solving water problem. This shows that some Thai consumers are likely to 

participate in solving water problems. Thus, it can be said that there is a hypothetical de-

mand for PWFL products, if product water footprint labeling can ameliorate water scarcity 

and water pollution. It must be noted; however, that there might be a discrepancy between 

stated answers in a questionnaire and actions when it comes to buying decisions at the point 

of sale and markup prices.  

3.3.4 Product Water Footprint Label  

The survey assessed respondents’ awareness and perceptions of eco-labels and eco-

products in Thailand, which can be used as basic knowledge for launching PWFL in the fu-

ture. Figure 3.9 left illustrates that almost 100 respondents (73%) have an average to rela-

tively high interest in eco-labeled products and 69% of respondents reported that an eco-

label has an aver-age to relatively high influence on their purchasing decisions (see Figure 

3.9 right). However, some respondents questioned what eco-products actually were because 

they have never seen this kind of product and were unaware that such products were sold in 

the Thailand market. 

 

  
Figure 3.9: left Interest in eco-labeled products (Q 3.1) right Influence of an eco-label on purchasing 

decisions (Q 3.2)  
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The chi-square test of association was adopted and conducted to determine whether there is 

an association between the interest in eco-labeled products and characteristics of respond-

ents. Owing to SPSS outputs, it could be summarized that there could be no relationships 

between interest in eco-labeled products and age, gender, family status, and educational 

background of respondents, on the basis of the 135 respondent sample group with a 5-

percentage level of significance. Nonetheless, there could be an association between inter-

est in eco-labeled products and occupation of respondents with regard to Table 3.8. The in-

terest in eco-labeled products was categorized into three groups: disinterest, mixed feeling, 

and interest, while occupation of respondents was classified into three sets. The first set, 

“Civil” represents respondents who work in the civil service or for state-owned companies. 

The “Private” set is composed of employees in privately owned companies, and the last 

group, “Unemployed” is composed of students, housewives, and unemployed people. Eight 

respondents of the “Others” group in the survey are divided into the “Civil” (four respondents) 

and “Private” sets (four respondents), whereas two respondents of the “Others” group are 

classified as “None” due to a lack of available data. According to Table 3.8, the critical value 

is χ2 = 12.603. Thus the null hypothesis can be rejected at the 5-percentage level of signifi-

cance.  

interest_in_ecolabel*occupation Cross-tabulation 

   Occupation Total 

   Civil None Private Unemploy  

Interest_in_ecolabel Disinterest Observed frequencies 10 0 7 2 19 

  Expected frequencies 4.9 .3 9.7 4.1 19.0 

  % within Occupation 28.6% .0% 10.1% 6.9% 14.1% 

 Interest Observed frequencies 16 2 36 12 66 

  Expected frequencies 17.1 1.0 33.7 14.2 66.0 

  % within Occupation 45.7% 100.0% 52.2% 41.4% 48.9% 

 Mixed feeling Observed frequencies 9 0 26 15 50 

  Expected frequencies 13.0 .7 25.6 10.7 50.0 

  % within Occupation 25.7% .0% 37.7% 51.7% 37.0% 

Total  Observed frequencies 35 2 69 29 135 

  Expected frequencies 35.0 2.0 69.0 29.0 135.0 

  % within Occupation 100.0
% 

100.0% 100.0% 100.0% 100.0% 

        

Chi-Square Tests  

  Value df Asymp. Sig. (2-sided) 

Pearson Chi-Square 12.603
a 

6 .050 

a  
5 cells (41.7%) have expected count less than 5. The minimum expected count is .28. 

Table 3.8: Cross-tabulation and χ
2
 test

 
of interest in eco-label and occupation 

 

To summarize, there could be a relationship between occupation of respondents and their 

interest in eco-labeled products. More than half of the unemployed set had mixed feelings 

about eco-labeled products, whereas the almost same amount of the civil set are interested 

in them. Most respondents in the private set are interested in eco-labeled products. Members 

of the unemployed set might have mixed feelings about eco-labeled products because of 

their financial constraints, insufficient education, and lack of interest. There was a great dis-
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crepancy between the observed and expected frequencies in the first cell between “Civil” and 

“Disinterested.” It is worthwhile to conduct further re-search on the relationship between con-

sumers working in civil service and their interest in eco-labeled products.  

 

Another relationship could be found between the interest in eco-labeled products and income 

per month of respondents, as shown in Table 3.9. The critical value is χ2 = 13.258, as a re-

sult, the null hypothesis that there is no association between interest in eco-labels and in-

come per month can be rejected. Regarding the cross-tabulation, approximately 36% of re-

spondents who earn more than 30,000 Baht per month are interested in eco-labeled prod-

ucts. This result supports the financial feature of the PWFL potential-buyer group, which is 

consumers who earn at least 30,000 Baht per month. This group has an interest in eco-

labeled products, which can be comparable to PWFL products. On the contrary, the majority 

of respondents who earn less than 30,001 per month have mixed feeling about eco-labeled 

products. This finding supports the previous assumption about the financial constraints of the 

unemployed group. Further tests should focus on the association between respondents who 

are paid 30,001-80,000 Baht per month and their mixed feelings about eco-labeled products 

regarding the great disparity between the observed (13) and expected frequencies (21.9). 

interest_in_ecolabel*income_per_month Cross-tabulation 

   Income_per_month Total 

   Less 
than 

30,001 

30,001 - 
80,000 

More 
than 

80,000 

None  

Interest_in_ecolabel Disinterest Observed frequencies 5 12 2 0 19 

  Expected frequencies 6.5 8.3 4.1 .1 19.0 

  % within  
Income_per_month 

10.9% 20.3% 6.9% .0% 14.1% 

 Interest Observed frequencies 17 34 14 1 66 

  Expected frequencies 22.5 28.8 14.2 .5 66.0 

  % within  
Income_per_month 

37.0% 57.6% 48.3% 100.0% 48.9% 

 Mixed feeling Observed frequencies 24 13 13 0 50 

  Expected frequencies 17.0 21.9 10.7 .4 50.0 

  % within  
Income_per_month 

52.2% 22.0% 44.8% .0% 37.0% 

Total  Observed frequencies 46 59 29 1 135 

  Expected frequencies 46.0 59.0 29.0 1.0 135.0 

  % within  
Income_per_month 

100.0
% 

100.0% 100.0% 100.0% 100.0% 

        

Chi-Square Tests  

  Value df Asymp. Sig. (2-sided) 

Pearson Chi-Square 13.258
a 

6 .039 

a  
4 cells (33.3%) have expected count less than 5. The minimum expected count is .14. 

Table 3.9: Cross-tabulation and χ
2
 test

 
of interest in eco-label and income per month 

 

As shown in Figure 3.10 left, more than 80% of respondents, or 110 of 135 respondents, say 

they understand that a PWFL on a product indicates that a business has already improved, 
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adapted, or developed its production process to use less water, and 80% of them (see Figure 

3.10 right) expressed that a PWFL shows that the business has exercised social responsibil-

ity by implementing water-friendly production processes. 

 

 
Figure 3.10: left A PWFL product and production development (Q 3.3) right A PWFL product and the 

social responsibility (Q 3.4) 

 

Since Thai consumers are mainly conscious of the price and quality of a product, a question 

regarding the quality of a PWFL product was included in the survey. Only 35 respondents 

disagreed (14%) or tended to disagree (12%) when they were asked whether they thought 

that the quality of a PWFL product was better than non-labeled products in the same range 

(see Figure 3.11 left). 34% of respondents neither disagreed nor agreed with the same ques-

tion. They presumed that the quality of a PWFL product was neither good nor bad in compar-

ison with non-labeled products. The fact is that a PWFL does not certify that the quality of a 

product is better than conventional products. Rather, it guarantees that a PWFL product was 

produced through water-friendly production processes. Thus, 38.5% of respondents have the 

wrong perception of the PWFL. Essentially, an effective public relations and education cam-

paign on the definition of the PWFL is needed.  

 

Since trustworthiness of the label is a crucial factor, two questions about this were embedded 

in the questionnaire. Figure 3.11 right displays an enormous gap in trustworthiness depend-

ing on whether labeling is controlled by a third party or by the producer without a third party. 

21% of respondent definitely trust the PWFL if it certified and controlled by a third party, 

whereas 65% of them count on the trustworthiness of PWFL certified by a third party to some 

extent. Only five respondents (4%) have definite confidence in the PWFL when it is under the 

control of producers, in contrast to the majority, that hardly trust the PWFL without control 

and oversight by a third party. This result indicates that the PWFL needs to be certified by a 

third party in order to gain trustworthiness from consumers. 

 

Yes

No

No comment

No answer

80% 81% 
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Figure 3.11:  left Quality of a PWFL product (Q 3.5) right Trustworthiness of the PWFL controlled by a 

third party compared to PWFL controlled by a producer without a third party (Q 3.6-3.7) 

3.3.5 The Role of Consumers in Supporting Product Water Footprint Labeling 

The last section of the survey questionnaire focused on the role of consumers in sup-porting 

product water footprint labeling of food and beverage commodities in Thailand. Respondents 

were asked to assess their purchasing frequencies of both conventional and eco-labeled 

food and beverage products from six distribution channels, including grocery stores, conven-

ience stores, supermarkets, discount stores, wholesalers, and farmers. In Thailand, particu-

larly in Bangkok, grocery stores are usually family-owned businesses and do not offer cus-

tomers parking places. These stores are unlikely to be able to compete with others mainly 

due to their limited budgets. Convenience stores such as 7-Eleven are very popular in Thai-

land because they offer customers quick meals and other daily-use products. They are open 

24 hours per day, and they are located at almost every corner in Bangkok. Their products, 

however, are sold at slightly higher prices than normal because of their service time. Tops, 

Foodland, Gourmet Market, and Villa Market are examples of supermarkets in Thailand, 

which are mainly located in big department stores such as Central, The Mall, The Emporium, 

and Siam Paragon. Some of them, such as Villa Market, have their own areas, which in most 

cases provide parking places for customers. These conditions are almost the same with dis-

count stores, except their prices and product quality are lower than products in supermar-

kets. TescoLotus, Big C, and Carrefour are examples of discount stores. There are not many 

wholesalers in Thailand. The most well-known wholesaler is Makro, and it is not so practical 

for individual end consumers to purchase their products, though their prices are seemly lower 

than supermarket prices. Last, buying food and beverages directly from farmers in fresh 

markets sounds healthy; however, it is not practical for Bangkokers who work from early 

morning to late evening. It is appropriate for housewives, restaurants, or people who have 

flexible work schedules.  
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Figure 3.12: Frequency of buying conventional and eco-labeled food and beverage products through 

various distribution channels (Q 4.1-4.3) 

 

As shown in Figure 3.12, respondents often purchase conventional food and beverage prod-

ucts in convenience stores (46%), supermarkets (39%), and discount stores (36%), whereas 

they rarely buy them from grocery stores (46%), farmers or producers (38%), or wholesalers 

(35%). In the case of eco-labeled products, convenience stores, supermarkets, and discount 

stores still are the main distribution channels; however, purchasing frequencies are much 

lower. 68 respondents (50%) had never bought eco-labeled products from farmers or pro-

ducers. 58 and 45 respondents (43% and 33%) had never purchased eco-products from gro-

cery stores and wholesalers respectively. It can be concluded that the potential distribution 

channels for PWFL products include convenience stores, supermarkets, and discount stores.  

  
Figure 3.13: left Consumers’ influence on producers (Q 4.4) right Frequency of buying eco-labeled 

products (Q 4.2) 
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Respondents were asked whether they, as end consumers, could influence businesses to 

display water footprints of their products. According to Figure 3.13 left, 75 respondents (56%) 

indicated that they could influence producers to some extent, whereas 12 respondents (9%) 

said that they could not do it. This finding implies that most respondents believed that they 

had the power to force businesses to change the way they operate their production. The sur-

vey also questioned respondents about how frequently they bought eco-labeled products. 

Figure 3.13 right shows that 39% of respondents said that they sometimes buy eco-labeled 

products, and 33% reported that they often or always purchased them. In contrast, 26% of 

them never or hardly ever bought products with eco-labels, such as green labels or carbon 

labels. Overall, more than 70% of respondents have purchased and used eco-products in 

their daily lives, and this group might have the potential and ability to buy PWFL products 

when they enter the Thai-land market. 

 

Linkages between frequency of buying eco-labeled products and respondents’ characteris-

tics are thoroughly investigated through cross-tabulation and the chi-square test. SPSS out-

puts illustrate that there could be no relationship between frequency of buying eco-labeled 

products and gender, family status, educational background, and occupation of respondents. 

Surprisingly, there could be no association between frequency of buying eco-labeled prod-

ucts and income per month as well. According to Table 3.10, the critical value is χ2 = 4.361, 

thus the null hypothesis that there is no association between buying eco-products and in-

come per month cannot be rejected. This means that the purchasing of eco-products is likely 

independent from respondent’s income. This can be seen in cross-tabulation, which shows 

that the majority of each income level is on the “Sometimes” line. Based on the sample size 

of 135 respondents, it might be said that respondents’ decisions on purchasing eco-products 

is probably independent from their income levels. However, further research on factors that 

influence consumers’ buying decision of eco-products are recommended in order to create 

effective marketing plans for PWFL products.  
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buying_ecoproducts*income_per_month Cross-tabulation 

   Income_per_month Total 

   Less 
than 

30,001 

30,001 - 
80,000 

More 
than 

80,000 

None  

Buying_Ecoproducts Hardly Observed frequencies 12 15 8 0 35 

  Expected frequencies 11.9 15.3 7.5 .3 35.0 

  % within  
Income_per_month 

26.1% 25.4% 27.6% .0% 25.9% 

 None Observed frequencies 1 3 0 0 4 

  Expected frequencies 1.4 1.7 .9 .0 4.0 

  % within 
Income_per_month 

2.2% 5.1% .0% .0% 3.0% 

 Often Observed frequencies 14 20 9 1 44 

  Expected frequencies 15.0 19.2 9.5 .3 44.0 

  % within  
Income_per_month 

30.4% 33.9% 31.0% 100.0% 32.6% 

 Sometimes Observed frequencies 19 21 12 0 52 

  Expected frequencies 17.7 22.7 11.2 .4 52.0 

  % within  
Income_per_month 

41.3% 35.6% 41.4% .0% 38.5% 

Total  Observed frequencies 46 59 29 1 135 

  Expected frequencies 46.0 59.0 29.0 1.0 135.0 

  % within  
Income_per_month 

100.0% 100.0% 100.0% 100.0% 100.0% 

        

Chi-Square Tests  

  Value df Asymp. Sig. (2-sided) 

Pearson Chi-Square 4.361
a 

9 .886 

a  
7 cells (43.8%) have expected count less than 5. The minimum expected count is .03. 

Table 3.10: Cross-tabulation and χ
2
 test

 
of buying eco-labeled products and income per month 

 

Nevertheless, Table 3.11 shows that there could be a relationship between frequency of buy-

ing eco-labeled products and age of respondents. The critical value is χ2 = 13.437, thus the 

null hypothesis can be rejected. 15% of respondents who are younger than 35 hardly pur-

chase eco-labeled products, whereas 9% of respondents, aged 35-44, sometimes purchases 

them. 17% of respondents who are older than 44 stated that they often purchase products 

with an eco-label. The greatest variation between the observed and expected frequencies 

occurs in the cells “Less than 35” and “Hardly” buying eco-labeled products. These need 

further examination. 
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buying_ecoproducts*age Cross-tabulation 

   Age Total 

   Less than 
35 

35-44 More than 
44 

 

Buying_Ecoproducts Hardly Observed frequencies 20 5 10 35 

  Expected frequencies 13.0 7.8 14.3 35.0 

  % within Age  40.0% 16.7% 18.2% 25.9% 

 None Observed frequencies 2 2 0 4 

  Expected frequencies 1.5 .9 1.6 4.0 

  % within Age  4.0% 6.7% .0% 3.0% 

 Often Observed frequencies 10 11 23 44 

  Expected frequencies 16.3 9.8 17.9 44.0 

  % within Age  20.0% 36.7% 41.8% 32.6% 

 Sometimes Observed frequencies 18 12 22 52 

  Expected frequencies 19.3 11.6 21.2 52.0 

  % within Age  36.0% 40.0% 40.0% 38.5% 

Total  Observed frequencies 50 30 55 135 

  Expected frequencies 50.0 30.0 55.0 135.0 

  % within Age  100.0% 100.0% 100.0% 100.0% 

       

Chi-Square Tests  

  Value df Asymp. Sig. (2-sided) 

Pearson Chi-Square 13.437
a 

6 .037 

a  
3 cells (25.0%) have expected count less than 5. The minimum expected count is .89. 

Table 3.11: Cross-tabulation and χ
2
 test

 
of buying eco-labeled products and age 

 

This result could assure that age is probably one factor in driving the purchasing of eco-

products. Young respondents said that they hardly or sometimes purchased eco-products, 

whereas respondents older than 34 stated that they sometimes or often bought eco-

products. There might, however, be hidden reasons behind this difference. For instance, 

young people might lack experience and education to understand how eco-products can con-

tribute to environmental sustainability and society, or they are likely to be interested in other 

products such as Hi-Tech products or fashion goods. 

 

 
Figure 3.14: left Reduce water problems through buying PWFL products (Q 4.5) right Recommend 

that friends buy PWFL products (Q 4.6) 
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The next question aims to investigate whether or not respondents feel that buying PWFL 

products can contribute to reducing water problems. Since in order to be certified for a 

PWFL, businesses must have improved or adapted their production processes into water-

friendly ones. As shown in Figure 3.14 left, 84% of respondents agreed with the pre-ceding 

statement, whereas 10% of them did not agree. Figure 3.14 right illustrates that 92 respond-

ents (68%) will recommend that their friends buy PWFL products; however, 17 respondents 

(13%) said that they would not suggest that their friends purchase these kind of products. It 

can be concluded that most respondents realized that they, as end consumers, could play a 

significant role in supporting sustainable use of water re-sources in the food and beverage 

sector in Thailand through their purchasing behavior.  

 

Considering the current situation of consumer awareness of water scarcity, consumer behav-

ior would be a small factor in compelling businesses to rethink the way they use water re-

sources in manufacturing their products. Nevertheless, it should not be under-estimated. If 

there are sufficient consumers who demand a PWFL on their food and beverage products, 

then visionary businesses will tend to respond by trying to fulfill consumer demand through 

implementing water-friendly production processes. 

 

3.4 Summary of Finding Results 

The most crucial factor in designing an eco-label is striking a balance between animation and 

information. As mentioned earlier, respondents preferred an absolute amount of water foot-

print of a product over other choices. This label is displayed together with the absolute 

amount of global average water footprint of the same product, on an image of the earth in a 

water drop (choice A). Nonetheless, this format displays insufficient information due to the 

aggregated figure of water footprints. As a result, a more appropriate format and logo for the 

PWFL were designed, which is already explained in Section 2.  

 

Willingness to pay for PWFL products ranges from 0-30% markup price. The highest markup 

price of PWFL products up to 30% is affordable for one kilogram of PWFL rice; 20% is possi-

ble for 10 PWFL eggs; and one kilogram of PWFL chicken meat. However, with respect to 

information collected by conducting in-depth expert-interviews, prices should stay at the 

same level in order to be sold domestically. This is the case with carbon-labeled products 

that are sold at the same price as conventional products. A representative from CPF sug-

gests that in Thailand, PWFL products should be the same price or even cheaper. However, 

for exports a 10% markup in price is expected.  

 

With respect to SPSS output, the monthly income of the target group should be considered in 

designing the logo and format of PWFL. There is no sensitivity to WTP among the four prod-

ucts, and further research on WTP for PWFL products is recommended in order to prepare 

sound pricing strategies for PWFL products. Financial constraints may have an influence on 



EMPIRICAL EVIDENCE FROM THAILAND  65 

 

 

interest in eco-labeled products, and age is probably one factor driving the purchasing of 

eco-products.  

 

Respondents are aware that water is a finite resource and they realize that there is a link 

between water shortage and food security, although they have never faced severe water 

scarcity that caused food inadequacy in Thailand. There is a misperception about how much 

water is consumed by the agricultural sector, since respondents estimated that only 40-60% 

of global water resources is used by that sector, when in fact, agriculture consumes about 

60-80% of global water resources. This can be used to guide public perception that if Thai-

land faces water scarcity, not only the industrial sector, but also agriculture should be fo-

cused on and participate in reaction plans. Water problems in Thailand are rated as highly 

important, which was also perceived to have a significant effect on respondents’ personal 

lives. Respondents expressed that taking responsibility for causing and solving water prob-

lems are included in assignment of the industrial sector and the Thai government. Neverthe-

less, respondents felt that participation in solving water problems is considered as consum-

ers’ engagement. Most respondents have an average interest in eco-labels on products, and 

in turn this has average influence on their purchase decisions. They perceived that a PWFL 

on a product shows that a business has already improved or adapted its production process 

to use less water, which implies that the business is socially responsible. Nevertheless, they 

make erroneous assumptions about the quality of PWFL products, since the label only indi-

cates that the products were manufactured through a water-friendly production process. 

Third party certification is required in order to gain trustworthiness from consumers. Recom-

mended distribution channels of PWFL products include convenience stores, supermarkets, 

and discount stores because most respondents who sometimes buy eco-products claimed 

that they have purchased them from these three distribution channels. Respondents believed 

that they could influence businesses to change to water-friendly production to some extent. 

They agreed that reduction of water problems could be encouraged by their purchasing 

PWFL products since businesses have to change their production processes in order to be 

certified and labeled. Finally, they are also willing to suggest that their friends buy PWFL 

products as well.  

 

Although implementation of eco-labels is widespread, research concerning its impact and 

effectiveness is limited and aggregate quantitative results are rare (Teisl, 2007). 
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4. BUSINESS MOTIVATION FOR PRODUCT WATER FOOTPRINT LABELING 

The business world is waking up to the inevitable and unavoidable truth that the economy 

and the environment are deeply intertwined. All goods depend on the bounty of nature and 

the services it provides. Without careful stewardship, natural resource constraints will inter-

rupt a growing number of companies and industries (cf. Esty & Winston, 2006). The World 

Economic Forum (WEF) stated, “Worsening water security will soon tear into various parts of 

the global economic system.” The bursting of these bubbles will increasingly impact trade, 

food production, and regional security. By 2030, according to the UN, nearly 50% of the 

world’s population will experience water shortages, and the shortages will force an estimated 

55% of the world’s population to depend on food imports. Assuming that energy production 

accounts for a significant amount of water demand, the effects of the shortage will be multi-

plied rapidly. Global water scarcity is one emerging risk on which all companies should focus. 

A range of studies, including the Intergovernmental Panel on Climate Change’s 2008 Climate 

Change and Water report, have concluded that climate change is likely to exacerbate water 

scarcity. In fact, climate change coupled with a growing global population, economic devel-

opment, and more water-intensive consumption patterns in emerging markets, will further 

affect water availability, quality, and demand in ways that present material risks for many 

companies and their stakeholders (cf. Ceres, 2010). 

 

As businesses seek to secure long-term prosperity, to maintain competitive advantage and 

brand differentiation, and to secure stability and choice in supply chains, increasing water 

scarcity presents physical, reputational, legal, and financial risks. First, there is the physical 

risk that companies may face freshwater shortages affecting their supply chain or operations. 

Second, the corporate image of a company may be damaged if the public and media raise 

questions about the sustainability and equity of its water use. Water depletion or pollution 

problems in the supply chain or operations and a lack of mitigating strategies constitute a 

reputational risk for companies. Third, triggered by the wish to achieve a more sustainable 

and equitable use of scare freshwater resources, governmental interference and regulation in 

the area of water use will undoubtedly increase. Each of the three risks mentioned above 

may translate to a financial risk in terms of either increased cost or reduced revenues or both 

(cf. Hoekstra et al., 2011). Those emerging risks will impact environmental, social, and gov-

ernance issues and should be considered in financial filings (cf. Ceres, 2010). The type of 

business will determine the level and exposure to risk and the appropriate response. Heavily 

water-dependent businesses will face challenges and uncertainty due to the increasing scar-

city of water. Water-intensive food and beverage businesses are especially vulnerable, both 

in their operations and their extensive supply chains. They will face hard strategic choices in 

order to survive (cf. Ceres, 2010; Hujsak, 2011; Orr et al., 2009). As a consequence, ensur-

ing safe and adequate freshwater supplies for future generations and the global economy is 

more important than ever. Businesses have an integral role to play in meeting this global 

challenge, which will in turn help to secure their future prosperity (cf. Ceres, 2010). The fol-

lowing paragraphs will demonstrate risks and opportunities for businesses in the food and 
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beverage sector, with examples from international companies as well as empirical evidence 

collected from Thailand. 

 

4.1 Environmental Pressure 

Too little water, too much water, and unusable water are related physical risks. Water scarci-

ty, flooding, and water pollution are associated with management of water resources. Even 

where water is readily available, physical risk can emerge from poor management of the re-

source. Water is an irreplaceable resource. Therefore, businesses suffer when they run out 

of it. In 2002, Swiss Re35 reported an increase in claims against “business interruption cover” 

as a result of periodic water shortages, suggesting that the problem had become more se-

vere (Orr et al., 2009). There is every reason to believe that this risk will only increase in the 

future, as demand for water from other users increases. The effect of climate change, includ-

ing drought, heat waves, and reduced water flows from melting glaciers, will only aggravate 

water scarcity (cf. Ceres, 2010). 

4.1.1 Unsustainable Supply 

All water users: domestic, industrial, and agricultural, have been consistently withdrawing 

more water than the natural hydrological cycle’s renewable capacity (Orr et al., 2009). Func-

tional freshwater ecosystems provide several functions. First, they provide services and 

products, such as freshwater, fish, and transport routes. Second, they offer regulating or 

ecosystem services, such as water purification, stream flow mediation, and options for adap-

tation to changes such as those caused by warmer climates. Third, they bestow cultural ser-

vices, such as aesthetic beauty, spiritual significance, and heritage value on which society 

depends (Orr et al., 2009). The first function refers to the economic benefit of water, the se-

cond function shows that water sustains the environment and ecosystem, and the last func-

tion demonstrates the social advantages derived from water resources. It is difficult to assess 

the cost for some of these services (cf. Rogers et al., 2008) and therefore, they are under-

emphasized in cost-benefit analyses, risk assessments, and other decision-support process-

es. This is not a separate issue from economic growth and social stability. Rather, it is a cru-

cial consideration in delivering clean water, allocating water for food production, and provid-

ing other ecosystem services to an increasing thirsty world (cf. Orr et al., 2009).  

 

In many countries, irrigation systems have been subsidized. This has weakened price sig-

nals, tempting farmers and businesses to take too much water from rivers, over-pump 

groundwater, and generally waste freshwater resources (government failure) (Bischoff, 2008; 

United Nations ESCAP, 2009). Globally, 15-35% of total water withdrawal for irrigated agri-

culture is estimated to be unsustainable, which means that the use of water exceeds the re-

                                                        
35

 Swiss Reinsurance Company Ltd. (German: Schweizerische Rückversicherungs-Gesellschaft AG) is a Swiss 
reinsurance company. It is the world’s second-largest reinsurer, after having acquired GE Insurance Solutions. 
The company has its headquarters in Zurich. Founded in 1863, Swiss Re operates through offices in more than 
25 countries. 

http://en.wikipedia.org/wiki/Switzerland
http://en.wikipedia.org/wiki/Reinsurance
http://en.wikipedia.org/wiki/Zurich
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newable supply. In Asia and the Pacific, this intensive withdrawal has depleted aquifers, par-

ticularly in Central Asia,36 South Asia, and China. It has also reduced the flow of major rivers 

like the Ganges in India and Bangladesh, the Yellow River in China, the Amu Darya and the 

Syr Darya in Central Asia, and the Chao Phraya in Thailand (United Nations ESCAP, 2009). 

In Northern China, surface water sources, including major rivers, are rapidly drying up. The 

Yellow River, the second largest river in China and the sixth longest in the world, is experi-

encing the worst water shortage in recorded history because its water flow dropped 5.5 bil-

lion m3 between 1997 and 2003. Over the last 40 years, the water levels of major aquifers in 

China have fallen, in some cases by 50-90 meters, which has resulted in the infusion of salt 

water, causing further damage to the already declining aquifers. Furthermore, climate models 

denote that the conversion of forest canopy to grasslands will cause a decrease in rainfall of 

up to 50%, due to a variety of complex effects involving wind, temperature, thermal transfers, 

and the loss of evaporative transpiration of trees, which supplies the moisture for rain (Hu-

jsak, 2011). A recent study predicted that El Nino Modoki37 is likely to increase the frequency 

and intensity of droughts in India. In March 2009, a Purdue University study forecasted that 

climate change has produced both the weakening and delay of monsoon seasons in India, 

Bangladesh, Nepal, and Pakistan. This was further reinforced by an analysis of NASA satel-

lite data collected between 2002 and 2008, which revealed that India’s aquifers were dimin-

ishing at a dangerous rate and predicted a complete collapse of the agricultural system if 

conditions did not change (Hujsak, 2011).  

 

The overwhelming weight of evidence indicates that many of the world’s most water-stressed 

areas will get less water and water flows will become less predictable and more subject to 

extreme events. For instance, Thailand faces rising sea levels, which lead to freshwater 

losses in the river delta systems (UNDP, 2006). Despite excess water supply as mentioned 

in Section 2, Thailand has begun to experience water shortages in some areas and periods. 

The Interior Ministry classified an estimated 28,435 villages, mainly in the northeast region, 

as drought-affected villages. In addition, insufficient water supply is reported repeatedly in 

several central plain areas, especially where there is a high demand for water for agriculture, 

tourism industries, and manufacturing. The water shortage was worsened by competing wa-

ter intake among all users. This caused a shortage in the tap water system for urban dwellers 

as well as an intrusion of sea water into river delta areas, destroying farmlands along the 

rivers in the lower central plane region (United Nations ESCAP, 2002).  

 

Not only developing countries, but also developed countries are facing water crises. Pres-

sures related to water availability are growing in the U.S. and the EU, making numerous in-

dustries vulnerable to water disruption throughout their operations and supply chains (cf. 

Ceres, 2010). For instance, the water level of Lake Mead in the Southwestern U.S., the 

source of water for the Hoover Dam hydroelectric generators in Nevada, has been dropping 

at a steady rate of more than three meters per year since 1999 owing to climate change. If 

                                                        
36

 A case of the Aral Sea is presented in Section 5. 
37

 A new form of El Nino weather events 
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the water level continues to drop, the Hoover dam will face serious production cutbacks or 

outright shutdown as early as 2013. This situation has already forced Nevada to begin plan-

ning a 250-mile, multi-billion-U.S.-dollar pipeline that will bring water from distant under-

ground aquifers to Las Vegas (Hujsak, 2011). Aquifer depletion is also starting to occur in 

countries such as Spain and Portugal, and according to predictions by the European Envi-

ronment Agency (EEA), southern Italy, Greece, and Turkey are also at risk in the future as 

the temperature rises. 

 

A lack of freshwater can limit business activities, raw material supplies, and product use in a 

variety of ways (cf. Grobbel et al., 2010). Dr. Aldaya questions what a brewery can do with-

out a secure water supply or how a jeans company can survive without a continual supply of 

water for cotton fields. Declines or disruptions in water supply can undermine industrial oper-

ations where water is needed for production, irrigation, processing, cooling, and cleaning. 

Water supply risks are often hidden in companies’ raw material inputs or in the inputs of in-

termediate suppliers. The world’s second largest beer retailer and brewing company, SAB-

Miller, for example, found that the water footprint of its grain procurement in South Africa 

accounted for 98% of the total water used to produce a single liter of beer. The Australian 

beverage industry was exceptionally hard hit by the country’s 2006-2007 drought. Winemak-

ers saw production losses of 28%, and in order to meet irrigation demand, several Australian 

wine and beer companies purchased water on the open market for the first time (cf. Ceres, 

2010), which increased the production costs. In South Africa, SABMiller was forced to halt 

production at one of its plants in 2007 due to water shortage (Orr et al., 2009), resulting in a 

loss of revenue. In the same year, a combination of drought and floods in grain-growing re-

gions, coupled with rising demand, lead to a significant increase in the price of wheat. This in 

turn resulted in higher costs for the numerous food companies using wheat as a raw material 

or ingredient, which impacted the price of many final food products (Olofsdotter, 2008). Be-

tween 2008 and 2010, water shortages in California forced farmers to abandon or leave un-

planted more than 100,000 acres of agricultural land, resulting in more than one billion U.S. 

dollars of lost revenue (Ceres, 2010).  

 

Beverage companies also face risks related to the availability and price of agricultural inputs 

to the degree that changing weather conditions and drought affect the size or quality of agri-

cultural production, particularly if crop production cannot be easily shifted. Global sugar pric-

es have reached a 28-year high due to lower production in India, the world’s second largest 

sugar producer. Drought in India led to a 2008 sugar crop yield 45% lower than the previous 

year, and the 2009 and 2010 harvests were expected to yield similarly low levels (cf. Ceres, 

2010). In contrast, Mrs. Kimsri states that CPF does not have or face severe water shortages 

or scarcities that affect its performance. The only shortages occur in dry seasons. The com-

pany solves by preparing water use for dry seasons during the wet seasons through its own 

water management. CPF has had to buy water sometimes, but it has been insignificant. 

Overall, CPF does not have problem with water scarcity.  
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4.1.2 Contamination of Water 

Clean water is critical to many industrial processes and a lack of it can present a range of 

costs to companies. A contaminated water supply often requires additional investment and 

costs for pre-treatment. When alternative source water or treatment options are not physical-

ly or financially feasible, operations may be disrupted or require relocation. Industrial expan-

sion may also be constrained in regions where the water supply is already contaminated or 

at risk of contamination. Downstream surface and groundwater quality can be severely af-

fected by run-off linked to the use of agricultural inputs such as pesticides, herbicides, and 

nitrogen fertilizers. Eutrophication38 has created over 415 aquatic “dead zones” around the 

world, characterized by oxygen depletion and harmful algal blooms (Ceres, 2010). The lack 

of wastewater treatment technology results in the dumping of untreated waste into water-

ways, polluting drinkable water sources, and wasting precious water that could be treated 

and recycled. Roughly half of Europe’s wastewater is not treated before discharge, which 

leads to contaminated surface and ground water resources (Hujsak, 2011).  

In China, many rivers are so badly polluted that industry cannot use the water, and nearly 

two-thirds of the country’s largest cities have no wastewater treatment facilities (Ceres, 

2010). In Thailand, water pollution is so severe that rivers often contain 30-100 times the 

pathogen39 load permitted by health standards (UNDP, 2006). Of the 25 river basins in Thai-

land, almost all are subjected to the industrial sector, and the water is so highly toxic that it is 

not suitable for agricultural purposes. An estimated 70% of applied pesticides is washed 

away and leaches into the soil and water, resulting in excessive pesticide residue contamina-

tion in the local ecology and food chain. Some of the pesticides may break down into less 

dangerous chemicals which can be absorbed by the environment. Nonetheless, there are 

many pesticides that are highly stable and can be hazardous for a long period of time. There-

fore, it is not surprising to find a large amount of land and water in Thailand contaminated 

with pesticides (United Nations ESCAP, 2002). The food conglomerate CPF has to treat wa-

ter from all sources in order to meet food safety standards in its production processes. As a 

result, a giant water treatment system was built. For beverage makers that rely on large, 

global networks of bottling plants, access to high quality freshwater is also essential to main-

taining the quality and safety of products.   

                                                        
38

 Eutrophication is the addition of artificial or non-artificial substances, such as nitrates and phosphates, through 
fertilizers or sewage, to a fresh water system, i.e. the primary productivity of the water body. In other terms, it is 
the "bloom" or great increase of phytoplankton in a water body. 
39

 The body contains many natural orders of defense against some of the common pathogens in the form of the 
human immune system. Some pathogens (such as the bacterium Yersinia pestis which may have caused the 
Black Plague, the Variola virus, and the Malaria protozoa) have been responsible for a massive numbers of casu-
alties and have had numerous effects on afflicted groups. 

http://en.wikipedia.org/wiki/Primary_productivity
http://en.wikipedia.org/wiki/Phytoplankton
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4.2 Demographic and Economic Drivers 

All too often, rain comes as a severe flood or not at all, making its capture and storage diffi-

cult and it distribution uneven. The Atacama Desert in northern Chile may go for more than 

20 years without rain, whereas Mount Waialeale on Kauai in the Hawaiian Islands averages 

more than 12 meters of rain per year. Perhaps most important, the growth of the global popu-

lation has not followed the rain (cf. The Coca-Cola Company, 2010). Water demand is in-

creasing worldwide, especially in developing countries where economic and population 

growth is overburdening (cf. Ceres, 2010). By 2030, the earth’s projected eight billion inhab-

itants will need 25% more freshwater. Approximately 90% of this population growth will take 

place in developing countries, where demand on water resources is already high and sup-

plies are limited (cf. Black et al., 2009; Ceres, 2010; WWF, 2009). More water is demanded 

for increased production and improved standards of living. This includes such products as 

power showers, high-pressure car hoses, and dishwashers. As countries become wealthier, 

they are likely to shift to more water-intensive diets and commodities (cf. Black et al., 2009; 

Hujsak, 2011; Wales et al., 2010; WWF, 2009).  

 

Currently, trends indicate that China will soon change from a net exporter to a net importer of 

food as a direct result of the water crisis and as part of a response plan to preserve the coun-

try’s water resources for other uses. The population of China is also expected to grow to 1.5 

billion by 2030, with much of this growth in urban areas where per capita water consumption 

is far greater than in the countryside. The significantly increasing migration to urban centers 

makes the situation more severe (cf. Hujsak, 2011; Liu & Savenije, 2008). Changing of con-

sumption patterns also put pressure on water resources. The consumption of water-intensive 

red meat in large developing countries such as India and China has risen 33% in the last 

decade, and is expected to double globally between 2000 and 2050 (Black et al., 2009; 

Ceres, 2010). This claim is supported by the research of Liu and Savenije (2008), which finds 

that the per capita water requirement for food in China has more than tripled from 1961-

2003, due to an increase in the consumption of animal products in recent decades. This evi-

dence confirms the fact that water footprinting can show the pattern of water use as well as 

the hidden link between water resources and food production. The scenario analysis also 

indicates that the future total water requirement for food will likely continue to increase in the 

next three decades.  

 

As commercial farming has grown over the last century, it has become less dependent on 

rainfall and more dependent on irrigation, which now pulls vast amounts of water from un-

derground aquifers as available surface water sources decline (cf. Black et al., 2009; Hujsak, 

2011; Wales et al., 2010; WWF, 2009). For example, owing to demand from foreign coun-

tries, many farms in India have shifted to water intensive crops such as rice, wheat, and cot-

ton, which worsen the water situation in India. Both agriculture, which is responsible for 70% 

of the world’s freshwater use each year, and industry need water to grow. The power indus-

try uses 22% of the world’s water supply and 30% of the freshwater in the U.S. Unfortunate-

ly, those numbers are rapidly rising (cf. Hujsak, 2011; Wales et al., 2010). Last, deforestation 
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for much needed resources contributes to the damage of ecosystems and watersheds that 

maintain the cycle of water production in the environment (cf. Hujsak, 2011).  

 

4.3 Consumers’ Expectations 

If one had walked into a supermarket 15 years ago, one would have been hard pressed to 

find many products labeled with their ecological or ethical credentials. Eco-labeled or fair-

trade goods were generally sold in small charity shops rather than in the big chains, and or-

ganic fruit and vegetables were still very much in their infancy. One had to be something of a 

green aficionado to seek out a more sustainable choice and to pay the premium price re-

quired. While not everyone will scrutinize the ingredients list of everything they buy or scru-

pulously select only fair-trade or eco-products, more and more consumers want some reas-

surance that the companies they are buying from are doing the right thing (Wales et al., 

2010). The first great boom of consumer awareness on environmental issues was in the 

1980s, when societal debates as diverse as saving the whales, eliminating animal testing on 

cosmetics, and reducing the wasteful grain mountains, wine lakes, and butter vats resulting 

from European agricultural subsidies all hit the press regularly (cf. Busse, 2006; Wales et al., 

2010).  

 

Today, the eco-friendly characteristics of products have become steadily more important to 

consumers in western countries, and companies have responded by placing eco-labels on 

their products that highlight the items’ environmental attributes and by introducing new or 

redesigned eco-friendly products (cf. Teisl, 2007). For example, CPF in Thailand has recently 

launched carbon-labeled products such as chicken teriyaki, chicken meat, [12] and snacks 

for dogs. About 10 products, such as chicken Bar-B-Q and chicken Noriyaki, are waiting for 

certification of the carbon label in March 2011. Labeling initiatives such as the nutritional traf-

fic-light labeling scheme were developed. Consumers are being educated about which foods 

might be better for them, enabling them to make healthy choices (cf. Farnworth et al., 2008; 

Schmid et al., 2005). It is true that consumers are not always willing to pay more for prod-

ucts, but they may avoid products that they feel are not ethically produced, or boycott busi-

nesses that do not address the issue. Businesses in the food and beverage sector are re-

quired, expected, or even obligate to provide correct information about their products (cf. 

Busse, 2006; Nordic Council of Ministers, 2008). Currently the greatest focus for companies 

in the seafood industry is complying with certification requirements to meet the demands of 

consumers and buyers in developed countries (cf. Nordic Council of Ministers, 2008).  

 

In terms of the water footprint, Dr. Aldaya comments that nearly every product has a smaller 

or larger water footprint, which is of interest to both consumers that buy the product and 

businesses that produce, process, trade, or sell the product. Through the development of the 

Internet in recent years, consumers have had unlimited access to enormous amounts of in-

formation at the push of a button and in most cases for free (cf. Busse, 2006). As a result, it 
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is not easy for businesses to sweep their negative impact on the environment and society 

under the carpet. 

 

Public interest in pressing environmental and social challenges is growing fast. Opinion sur-

veys show rising awareness of the issues matched by an increasing demand for eco-friendly 

products (cf. Schumacher, 2010; Wales et al., 2010). They have shown that many consum-

ers are likely to choose one brand or product over another if they believe that it will help the 

environment or, in some cases, create justice. According to a study by Jha (1993), slightly 

over half of the consumers in North America have purchased a product that they felt was 

better for the environment, boycotted a specific product that they felt was bad for the envi-

ronment, or boycotted products made by a company that they felt was damaging the envi-

ronment (Teisl, 2007). In a national survey of U.S. seafood consumers conducted by Wes-

sels, Johnstons and Donath (1999), found that there is at least a hypothetical demand for 

eco-labeled salmon, cod, and shrimp, and consumers are willing to pay a premium price for 

this kind of labeled product if the eco-label implies a prohibition against overfishing (MRE 

Foundation, 2000). In 2006, a study by the National Consumer Council of the UK found that 

household spending on ethical goods and services has almost doubled in the past five years. 

The overall ethical market in the UK is now worth 32.3 billion pounds a year. The degree to 

which concerns are translated into purchasing power matters: although 30% of consumers 

consider “ethical” issues when they decide what to buy, actual sales figures show that only 

3% act on these concerns. In 2007, a recent survey of consumer behavior by the Co-

operative Bank noted that 6% of the UK adult population (2.8 million people) are committed 

consumers of ethical products and services; up from 5% in 2003. These consumers shop for 

ethical products on a weekly basis and spend an estimated annual 1,600 pounds per house-

hold on ethical food and drink. Committed ethical consumers tend to be between 30 and 44, 

relatively wealthy, and equally representative of men and women. Market research funded by 

the Department for International Development (DFID) showed that 64% of people in the UK 

feel that they can help people in poor countries to lift themselves out of poverty by using their 

purchasing power carefully and selecting products that have been sourced from developing 

countries (Ellis & Keane, 2008). 34% of consumers in a recent Boston Consulting Group sur-

vey said that they systematically look out for and often purchase eco-friendly products. 75% 

or more of the consumers in 10 countries, including the U.S., China and a selection of Euro-

pean economies, thought it was “important” or “very important” that companies have high 

ecological and ethical standards and provide information on their environmental and social 

impact (cf. Wales et al., 2010).  

 

In a PepsiCo case study in Asia, about 70% of the company’s consumers confirmed that 

environmental sustainability is important and that a company has to play a role in promoting 

sustainable practice along its supply chain (cf. Bena, 2008). Additionally, demand for eco-

friendly products is still rising despite the economic downturn (cf. Wales et al., 2010). This 

claim is supported by the case of fair trade coffee, though it is an ethical, not an eco-friendly 

product. Fair trade coffee in 2003 accounted for only 1% of the world coffee market. In the 

U.S., the fair trade market currently accounts for over 4% of the specialty coffee market and 
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nearly 2% overall (Basu & Hicks, 2008). Sales of fair trade coffee still performed steady and 

strongly during the 2008-2009 economic downturn. [13] Similarly, TransFair, the german fair 

trade organization, claimed that sales of Transfair-labeled products of 2006 increased 50% 

from the previous year. Particularly, sales of Transfair-labeled bananas had grown three 

times within the year 2006 (cf. Spiller et al., 2008). Many commentators see this growing 

demand as a powerful force for change in consumer behavior (cf. Wales et al., 2010).  

 

However, Mrs. Kimsri believes that Thai consumers still do not have a clear demand for eco-

labeled products. CPF participation in the carbon labeling project was triggered by environ-

mental concerns, which by chance, coincided with demand from European countries. EU 

consumers were already interested in carbon labeling, and retailers such as Tesco and Wal-

Mart, have more or less instituted a carbon footprint campaign and requested carbon foot-

print information for products from their suppliers. She concludes that demand for carbon 

labeling comes from CPF’s primary customers, retailers in the EU, and secondary custom-

ers, EU end consumers. If consumers in foreign countries requested water footprint infor-

mation, CPF would probably launch PWFL products in order to fulfill their demand. Mrs. 

Kimsri states that need or demand is the main factor in the launch of a PWFL; however, that 

demand does not necessarily have to come from end consumers. It could come from foreign 

countries who might request water footprint information, as in the case of the carbon foot-

print. Unexpectedly, there are currently some Thais asking TGO what the water footprint is 

and how to calculate it. Dr. Lohsomboon explains that in Thailand businesses are motivated 

by the demand for carbon footprint information from suppliers abroad. For example, there 

was a case involving a chewing gum producer from the U.S., which imports synthetic sweet-

eners from Thailand requesting such information. Thai exporters had no option, but to pro-

vide the information. If they did not respond to the request, they would have been replaced 

as the supplier. The United Nations Conference on Trade and Development (UNCTAD)40 

also claimed that, at the national level, most developing countries generally undertake eco-

labeling due to demands in the importing countries. The export orientation of an industry can 

itself be a driving force that makes the practice of eco-labeling an attractive option through 

perceived trade gains via a green premium (Carambas, 2005). 

  

                                                        
40

 The United Nations Conference on Trade and Development (UNCTAD) was established in 1964 as a perma-
nent intergovernmental body. It is the principal organ of the United Nations General Assembly dealing with trade, 
investment, and development issues. 

http://en.wikipedia.org/wiki/United_Nations_General_Assembly
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4.4 Retailers as a Catalyst  

Retailers are major players in the food and beverage market. The U.S. supermarket, Wal-

Mart, has 2% of the global food market. Five supermarket groups now control 28% of the 

European food market, and 85% of the UK food market is shared among the five top retailers 

(cf. Woodhouse, 2007). They have significant power to influence the food supply chain and 

mitigate negative impact on the environment and society. Wal-Mart is a truly global-scale 

business. In addition to its stores in the U.S., it operates 7,800 stores in South America, Eu-

rope, China and India. It employs two million people around the world and serves customers 

200 million times weekly. It also has more than 100,000 suppliers worldwide, so company 

decisions to change what it buys, such as requiring its suppliers to meet certain standards, 

have important effects. The absolute scale of Wal-Mart’s transformation potential was made 

evident in its huge China Sustainability Summit, held in Beijing in October 2008. Over 1,000 

local suppliers joined with Chinese officials and NGOs to discuss a series of aggressive 

goals in order to build a more sustainable supply chain. Wal-Mart announced its goal of im-

proving energy efficiency by 20% in the year 2012 to the top 200 factories in China and 

communicated that it would prefer suppliers who share Wal-mart’s ambition of driving sus-

tainability practices (cf. Wales et al., 2010).  

 

The carbon label on food products can be compared to the PWFL. Despite the fact that car-

bon labeling is still in its infancy, it already allows a degree of differentiation between prod-

ucts. Tesco, for example, shows the different carbon footprints of two sorts of orange juice: 

fresh and long-life. It also shows that the carbon footprint of Coke sold in a can is half that of 

Coke sold in a glass bottle (cf. Wales et al., 2010). At the beginning of 2007, Tesco an-

nounced that it would put carbon labels on 70,000 food products distributed in its stores to 

provide information to consumers about the climate impact of products. In September of the 

same year, Wal-Mart announced a partnership with the Carbon Disclosure Project (CDP)41 to 

assess and measure the energy footprint of its suppliers. Carrefour, the largest French retail-

er and the second largest retailer in world behind Wal-Mart, is also working in collaboration 

with different companies, including TCCC, Danone, Kraft, and Nestlé, as well as with public 

institutions, to identify and test solutions to reduce emissions in the food supply chain. In or-

der to shift to low carbon products, retailers put pressure on their suppliers, including all 

businesses in the food and beverage sector, to reduce the carbon and energy footprint of 

their products. Head of Environmental Affairs of dairy giant, Arla Foods of Denmark, stated 

that pressure from retailers, in particular from the UK, is one of the main drivers for the com-

pany to initiate activities aimed at climate impact reduction of Arla’s products. TCCC’s in-

volvement in climate labeling initiatives is also motivated by retailers’ requirements. Though it 

is actively involved in climate impact reduction activities, Danish Crown, a major world pro-

ducer and exporter in the meat industry, is not willing to participate in the climate labeling 

initiative at that moment. Nevertheless, it would participate if retailers required it to do so (cf. 

Olofsdotter, 2008). Finally, as mentioned earlier, CPF is also driven by retailers’ demand to 

participate in the carbon labeling project of Thailand. CPF affirms that retailers aboard can 

                                                        
41

 The Carbon Disclosure Project (CDP) is an organization based in the United Kingdom, which works with share-
holders and corporations to disclose the greenhouse gas emissions of major corporations. 

http://en.wikipedia.org/wiki/Shareholder
http://en.wikipedia.org/wiki/Shareholder
http://en.wikipedia.org/wiki/Corporation
http://en.wikipedia.org/wiki/Greenhouse_gas
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have an influence on their operations, though Thai retailers have applied no such pressure. 

Furthermore, with respect to product water footprint labeling, CPF would surely conduct wa-

ter footprint accounting if big retailers like Tesco, Carrefour, or Wal-Mart requested such a 

label, which they do not currently. 

 

In 2008, the UK food safety issues showed that retailers such as Ahold, Carrefour, Marks 

and Spencer, Metro, Sainsbury’s, Tesco, Waitrose, and Wal-Mart could be trend leaders. 

These retailers set requirements that were followed by many other retailers. They are con-

stantly bringing new products to market and offering their customers new food experiences. 

While some of this food may not be considered the best ethical or nutritional examples, this 

approach provides opportunities to find new sources of supply and new ways to support pro-

ducers (cf. Farnworth et al., 2008). A price premium for products with specific attributes also 

incents retailers to offer their consumers sustainable products. As a result, international re-

tailers are known to require documentation from their suppliers, so called business-to-

business certification or contracts, as part of ensuring that the delivered products have the 

attributes required by the purchaser. Assuming that many of the global or large retailers are 

using sustainable seafood products as part of their eco-friendly product profiling, the drivers 

from the retailer level are such that they will occur without consumer demand in all countries 

(cf. Nordic Council of Ministers, 2008).  

 

4.5 Investors as Drivers 

Not only does consumer activism affect consumption demand for goods labeled as eco-

friendly, but it is also reflected in some investment choices, as exemplified by the Socially 

Responsible Investing (SRI)42 Principles. As of July 3, 2000, British pension funds have been 

required by law to disclose whether they will take account of the environmental, ethical, and 

social impact of their investments (Teisl, 2007). That impact is progressively being seen as 

an essential part of the fiduciary duty of institutional investors. Fulfilling this duty requires 

companies to disclose material Environmental, Social, and Governance (ESG) information in 

the 10-K filing in the U.S. and in annual financial reports in the rest of the world (Ceres, 

2010). Employees, shareholders, insurers, banks, and investors would like to know how 

companies they own are assessing and disclosing water risks and related performance in-

formation, since anything that affects a company’s business model, such as water shortage 

or water pollution, can also affect the company’s financial performance and valuation (cf. 

Olofsdotter, 2008; Ceres, 2010). To make informed investment decisions, investors require 

strong corporate disclosure of the material risks and opportunities of businesses (Ceres, 

2010). To date, over 40 banks have signed on to the Equator Principles,43 which demand 

                                                        
42

 Socially Responsible Investing (SRI) is a broad-based approach to investing that now encompasses an esti-
mated $3.07 trillion out of $25.2 trillion in the U.S. investment marketplace today. SRI recognizes that corporate 
responsibility and societal concerns are valid parts of investment decisions. SRI considers both the investor's 
financial needs and an investment’s impact on society. SRI investors encourage corporations to improve their 
practices on environmental, social, and governance issues.  
43

 The Equator Principles (EPs) are a voluntary set of standards for determining, assessing, and managing social 
and environmental risk in project financing. 
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thorough environmental reviews before loans are approved. But the Principles are just the 

starting point. Citibank, Goldman Sachs, JPMorgan, and many others are wrapping environ-

mental considerations into lending decisions in dramatic new ways. ABN AMRO, one of the 

founders of the Equator Principles, has developed a new way of looking at its portfolio of 

loans. It charts borrowers on a classic two-by-two matrix, with capacity to handle and miti-

gate environmental risks on one axis and commitment to do so on the other. In the near fu-

ture, ABN AMRO hopes to graph all potential loans against these criteria.  

 

From an investment perspective, water is the world’s most stable commodity, and in general 

not affected by business cycles, inflation, recession, or interest rates. The water market is a 

growth market because it is a commodity that has no substitute. It touches a great quantity of 

related businesses that support the production, monitoring, testing, and distribution of the 

precious resource (Hujsak, 2011). Institutional investors are progressively seeking infor-

mation from companies on how they are addressing and managing material water risks and 

opportunities. In August 2009, Norges Bank Investment Management (NBIM), which runs the 

415 billion U.S. dollars Norwegian Government Pension Fund, announced that it would begin 

evaluating the water risk management practices of the 1,100 companies it holds. In Novem-

ber of the same year, the CDP launched a new investor-driven water disclosure initiative 

backed by European and U.S. investors, focused on 300 of the world’s largest companies. 

Through Ceres’ Investor Network on Climate Risk, over 40 institutional investors have asked 

regulators, including the U.S. Securities and Exchange Commission (SEC), to provide better 

guidance to companies on disclosure of key ESG issues, including climate change and water 

scarcity. As a consequence, on January 27, 2010, the SEC issued guidance that clarifies 

what publicly traded companies need to disclose to investors in terms of material climate-

related risks and opportunities. Regarding water issues, it covers reduction of agricultural 

production capacity in areas affected by drought or other weather-related changes. The SEC 

also notes that significant physical effects, such as the arability of farmland and water availa-

bility, quality, and usage, have the potential to affect a registrant’s operations and results. 

Likewise, a report of Sustainable Development Management states that water consumption 

and efficiency are used as Key Performance Indicators (KPI) for beverage products (cf. Hes-

se, 2010). 

 

Shareholders and other key stakeholders have steadily higher interest and expectations re-

garding companies’ proactive management of water issues as well. Their associated risks 

have also been posed to a wide range of market participants. As a result, more than financial 

statements are required to value an investment (cf. Ceres, 2010). With respect to Thailand’s 

current circumstance, Thai investors are interested in transparency in information disclosure, 

social corporate responsibility, financial risks, and most importantly, in companies’ profit. 

Though investors or shareholders do not directly require the PWFL, as discussed in Section 

2, product water footprint labeling includes water footprint accounting, which provides infor-

mation demanded by investors and banks. For instance, environmental risks related to grey 

and blue water, including water shortage and wastewater, can be evaluated to some degree, 

as can possible social conflicts, which could satisfy requirements for environmental consid-
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eration by ABN AMRO and others. To provide all the information required by investors, a 

water footprint assessment has to be conducted. In conclusion, investor demands for infor-

mation are an indirect factor, which can motivate businesses to apply PWFL. 

 

4.6 Pressure from Government and Demand from NGOs 

The impact of water scarcity and water pollution will be felt more and more as governments 

increase the use of the three policy levers of tax, public expenditure, and regulation in order 

to penalize, incentivize, or instruct behavior change from businesses (cf. Grobbel et al., 

2010; Wales et al., 2010). In most cases, if there are problems in a water-scarce region and 

people are unsure who to blame, businesses are assumed to be at fault and the government 

is likely to respond by strengthening regulations and forcing businesses to change their op-

erations. These social and political reactions can lead to alterations in water allocation, caps 

on water use, increased water acquisition and treatment costs, reduced water supply, the 

setting of new permit standards, more stringent wastewater treatment requirements, riskier 

infrastructure planning, and capital investment and potential reputation damage. In rare cas-

es, businesses may be shut down by local governments or may voluntarily shut down be-

cause they are no longer viable (cf. Ceres, 2010; The Coca-Cola Company, 2010).  

 

Since most businesses thrive in a stable regulatory regime, an unpredictable change can be 

a serious problem. Regulatory risks to businesses arise when a change in law or regulation 

raises the cost of operating, reduces the attractiveness of investment, or changes the com-

petitive landscape (cf. Orr et al., 2009). Companies operating in the EU are facing built-up 

pressure to reduce water pollution in response to the EU’s Water Framework Directive.44 

Enacted in 2000, the Directive takes an integrated-water-basin-based approach and commits 

EU member states to achieving high water quality conditions for all water bodies by 2015. 

There is also evidence that Chinese authorities are progressively willing to enforce water 

regulations as a consequence of an explosion at a petrochemical plant in November 2005, 

which released 100 tons of benzene into the Songhua River and left nearly four million peo-

ple without water for four days. This catastrophe triggered a revision of China’s Water Pollu-

tion Control Law. The new act, announced in February 2008, raised penalties, eliminated 

some loopholes, and introduced environmental regulation as a measure of local government 

performance. With reference to environmental-related cases in Thailand, such as the recent 

fire at the chemical factory which gained a lot of public attention, the Thailand government 

announced on April 24, 2011 that the court of justice will officially open an environmental 

department in the next month to support victims and relatives in suing factories or govern-

mental organizations who cause negative impact on the environment and society. [14] This 

action could be a beginning for regulatory actions by the Thailand government concerning 

environmental issues, which is undoubtedly expected to intensify in the future due to increas-

                                                        
44

 The Water Framework Directive is a European Union directive, which commits European Union member states 
to achieve good qualitative and quantitative status of all water bodies (including marine waters up to a kilometer 
from shore) by 2015. It is a framework in the sense that it prescribes steps to reach the common goal rather than 
adopting the more traditional limit value approach. 

http://en.wikipedia.org/wiki/European_Union_directive
http://en.wikipedia.org/wiki/European_Union
http://en.wikipedia.org/wiki/Body_of_water


BUSINESS MOTIVATION FOR PRODUCT WATER FOOTPRINT LABELING  79 

 

 

ing environmental constraints. Currently, the ISO considers potential standards on water 

footprint in order to provide internationally harmonized metrics, which is expected to enhance 

existing standards on LCA as well as ongoing work on carbon footprint metrics. [15] 

 

A diverse range of events can cause NGOs and other watchdogs to orchestrate negative 

campaigns against corporation. For example, during the late 1980s consumers became 

aware that the harvest of yellow-fin tuna in the Eastern Tropical Pacific caused the incidental 

mortality of dolphins (cf. Teisl, 2007; Weissmann, 1999). Media attention to the issue and 

public concern coincided with the national televising of the Sam La Budde (Earth Island Insti-

tute) video, which showed dolphins dying as a result of fishing operation in the Eastern Trop-

ical Pacific. This initiated significant controversy and eventually there was a call for a con-

sumer boycott of canned tuna (Teisl, 2007). As this case indicates, companies must track not 

only the requirements of governments, but also the demands of an incredible diversity of 

NGOs and other self-appointed watchdogs such as bloggers. These new players can quickly 

cause great damage to a company’s reputation (Esty & Winston, 2006). Due to a long roll 

call of documented cases of environmental damage and social injustice linked to industry, 

businesses have historically been the bête noire of green and community pressure groups. 

With NGOs successfully highlighting examples of corporate malpractice, the image of busi-

nesses abusing the planet in the name of profit has gained credence in recent decades 

(Wales et al., 2010).  

 

Aggressive activist campaigns, such as consumer campaigns calling for boycotts against 

business misconduct, are growing rapidly in many countries. Moreover, the failure of gov-

ernments around the world to provide water services to local communities may exacerbate 

scrutiny by local and international advocacy organizations towards companies with access to 

secure water supplies. This issue could potentially have an impact on a company’s “license 

to operate” in water scarce regions (cf. Ceres, 2010). For instance, beverage companies in 

many regions of the world such as North America and the EU must meet wastewater dis-

charge standards. In China, the Beijing Development and Reform Commission put 12 inter-

national and local brewers, beverage producers, and dairy companies on its “List of Major 

Water-Polluting Enterprises” in August 2009. The Commission announced that the beverage 

producers on the list would be subject to increased supervision and asked them to submit 

plans to reduce wastewater discharge and energy use (cf. Ceres, 2010). Unlike China, the 

Thailand government does not currently require businesses to be greener or more eco-

friendly in their use of water resources. Even if the government were to raise water prices in 

the future, the impact would not be significant for big businesses such as CPF because even 

the increased cost of water would still be relatively low. On the other hand, if Thailand’s pub-

lic felt that it faced a water scarcity and perceived that CPF used too much water, it would 

respond differently. 

 

Even when water resources are damaged by the cumulative impact of multiple users, the 

government’s perception that a company is to blame, whether that perception is valid or not, 
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may affect the company’s social license to operate. In such cases, PWFL can help a compa-

ny accurately express the true source of water problems to local water users as well as to the 

government. The label provides information about blue and grey water use by the company, 

which describes how much water is consumed and extracted from the local watershed, as 

well as how much wastewater is actually released from company’s operation. The infor-

mation provided by labeling can help governments hone in on the true causes of water prob-

lems in their regions, and thus permit them to respond more effectively. Dr. Aldaya explains 

that conducting water footprint accounting can help a company anticipate regulatory control 

by governments. Currently, government responses are unclear, but obviously regulations in 

some sectors of business can be foreseen.  

 

4.7 Reputation and Financial Risk 

For all these previous mentioned reasons, reputation damage and financial risks can emerge 

quickly and easily, yet cost businesses much time and money to mitigate and resolve. Repu-

tation is one of the most important corporate assets and also one of the most difficult to pro-

tect. Owing to constraints on water resources and the manner in which companies exploit 

natural resources, the public continues to scrutinize a company’s operation, which can easily 

translate into public outrage. As a result, companies face amplified risks, especially when 

they are judged to be extravagant or irresponsible. When a company uses water from a 

catchment that is in danger of drought or ecological collapse, this kind of risk becomes more 

extraordinary (Orr et al., 2009). Declines in water availability and quality can intensify compe-

tition for clean water, which can aggravate tensions between businesses and local communi-

ties. This is particularly true in developing countries, where local populations often lack ac-

cess to safe and reliable potable water (cf. Ceres, 2010; Grobbel et al., 2010). For example, 

public perceptions about the amount of water used by TCCC in some countries and about 

the impact of the Spanish strawberry industry on that country’s hydrology, have taken on the 

dimensions of public campaigns. Though these are local incidents, their impact is not limited 

to the municipal scale. Local public campaigns can translate into serious global brand dam-

age as a result of press attention. This is magnified by the speed of the Internet, since it ena-

bles rapid worldwide communication between disparate groups (cf. Busse, 2006; Orr et al., 

2009; Wales et al., 2010). Nestlé recently fell victim to such a campaign. After years of orga-

nized and well-publicized opposition by local residents and advocacy groups regarding the 

environmental impact of a proposed water bottling plant, Nestlé Waters announced in Sep-

tember 2009 that it had decided to scrap plans entirely to bottle spring water in McCloud, 

California (cf. Ceres, 2010).  

 

It is almost a motto now that global businesses need to have a clear and trusted reputation, 

not only for marketing purposes but also to develop the public’s trust that the company is 

providing a good and valued thing for society. If a company wants to grow in its operations 

globally, then it needs to be trusted by governments, business partners, investors, and other 

stakeholders (cf. Wales et al., 2010).  
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For businesses, requiring eco-labels is part of safeguarding brand and reputation (Nordic 

Council of Ministers, 2008). Especially in larger companies, eco-labels may have a number 

of intangible benefits, including building brand equity and protecting a company’s license to 

operate (UNEP, 2005). Dr. Aldaya also states that some businesses see a corporate water 

footprint strategy as an instrument to reinforce the corporate image or to strengthen the 

brand name. The rapid spread of the concept of CSR could be seen as a logical extension of 

eco-labeling in order to demonstrate their responsibility to society from a reputational risk 

management perspective. From this point of view, PWFL as an environmental communica-

tion tool can stimulate a process of environmental awareness in companies and the general 

public (cf. Scherhorn, 2002; UNEP, 2005). The CPF representative also confirms that its 

carbon label project aimed to create brand image in the direction of environmental friendli-

ness, and it will do the same thing with water footprinting in order to promote their image as a 

water-friendly company. It will conduct water footprint accounting and release PWFL prod-

ucts to the market. Although CPF is in accordance with ISO 14001, end consumers are una-

ware of this or perhaps do not understand how it relates to environmental concerns. So, the 

carbon label project creates slight awareness in some groups of stakeholders, such as re-

searchers. In the end, CPF gains an environmental activist image and perception as a car-

bon expert. As a result, Mrs. Kimsri gets many requests to provide other companies, univer-

sities, or governmental organizations with a presentation regarding CPF’s carbon footprint 

assessment.  

 

Water shortages translate into higher energy prices, higher insurance and credit costs, and 

lower investor confidence, all of which sabotage business profitability. More common than 

the risk of not having enough water, is the risk that businesses find their comparative or 

competitive advantage threatened by cost inflation driven by water scarcity. As water, which 

has been cheap historically, becomes more and more scarce, it will become more expensive, 

significantly more in some cases. Water tariffs and other pricing mechanisms tend to in-

crease, due to greater competition for water between sectors, higher water search costs, the 

need to drill deeper boreholes, higher pumping costs, and the need to recover the cost of 

expensive water transport schemes (Orr et al., 2009). However, according to an interview 

with CPF, water scarcity is still an ambiguous issue for Thailand. Furthermore, water is still 

inexpensive for big businesses like CPF.45 As a result, the financial risk regarding water re-

sources has never been considered and integrated into the company’s risk assessment. Mrs. 

Kimsri assumes that businesses will begin to consider water issues only if communities show 

concern. 

 

  

                                                        
45

 Water price in Thailand is already mentioned in Section 3. 
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4.8 Economic Benefits 

4.8.1 Long-run Cost-effectiveness and Price Premium 

The water footprint can be an effective tool for water management because calculating a 

product’s water footprint might help companies to identify and prioritize significant opportuni-

ties to reduce water consumption and wastewater within their own operations and throughout 

the supply chain. This in turn might reduce water consumption and increase operational effi-

ciency, leading to cost savings for companies (cf. Olofsdotter, 2008). Mrs. Kimsri confirms 

that carbon footprint assessment helps CPF to identify the hot spots in production processes, 

indicating where it is best to reduce its carbon footprint. This allows the company to reduce 

future production costs, which leads to a reasonable price for eco-friendly products. While 

eco-labeling is still quite new in Thailand, the country does have experience with organic 

agriculture. Research conducted on rice production in Thailand came up with three factors 

that determine overall profitability of organic rice-growing: yield, price, and variable costs. 

Due to the fact that no premiums were paid, lower yield and higher variable costs resulted in 

organic farming that became relatively unprofitable and offered lower gross margins than 

conventional rice farming. Fortunately, demand for organic rice far surpasses supply, result-

ing in a fairly predictable and consistent price premium. According to a report on organic 

products by the International Trade Centre (ITC), the price premium generally ranges from 

20-40% above conventional prices. Market forces seem able to promote the spread of organ-

ic farming and labeling (cf. UNEP, 2005). PWFL is expected to offer an opportunity for inno-

vative businesses to benefit from the application of water-saving production methods by en-

abling access to premium eco-markets or maintaining market shares, as well as adding val-

ue to existing products through product differentiation. In addition, the prices of exported eco-

labeled products of Thailand are relatively stable compared to their equivalent conventional 

product prices. This has been possible primarily because prices are negotiated to ensure a 

certain premium for organic production (Carambas, 2005).  

4.8.2 Competitive Advantage 

Frontrunners, who seek opportunity by creating product transparency before others do, can 

gain a competitive advantage through product water footprint labeling. With special focus on 

critical water scarcity and pollution, they can set their water footprint reduction goal and 

demonstrate their improvement through the PWFL (cf. Hoekstra et al., 2009). The future for 

competitive advantage lies in two places. First, in terms of environmental impact, competitive 

advantage will be found in the control of scarce resources such as water through soundly 

managed supply chains. Businesses, which move first to secure the water resources they 

need, whilst ensuring that they are operating in a transparent, trusted, environmentally sound 

and socially responsible way, will win and enjoy their competitive gain. These businesses will 

be able to best control the costs of scarce resources, ensure that their supply chains have 

lesser environmental impact on water resources, and inflict less negative impact on society 

due to their water consumption and pollution. Therefore, they can offer consumers the most 

sustainable choice. Second, an opportunity for differentiation emerges through directly en-
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gaging consumers with sustainability issues. This can include guidance or tools for consum-

ers on how they can improve their own water footprint, such as instruments to monitor their 

own impact in their homes, or the water footprint calculator provided by the WFN. It can also 

include enabling consumers to interact with distant suppliers of their products, ensuring 

firsthand that the products they buy are meeting the standards for environmental impact and 

ethics that they would expect. The Internet allows incredible interactivity between consumers 

and their ultimate suppliers (Wales et al., 2010; Nilsson, 2003). Due to word-of-mouth rec-

ommendations, businesses voluntarily join the carbon label project in order to increase their 

competitive potential in the market as well as to avoid competitive disadvantages, which are 

likely to occur if their competitors join before them.  

 

Moving from unsustainable practices to sustainable ones preserves production and jobs in 

the long run, because it makes purchasing safer for the corporate buyer (Nordic Council of 

Ministers, 2008). The statistical significance of the label coefficient in the tuna share equation 

indicates that the dolphin-safe label did increase the market share of canned tuna and this 

increase continued over time (Teisl, 2007). An almost ideal demand system was applied in 

order to estimate the effect of critical media attention and dolphin-safe labeling on the market 

share of tuna as opposed to other seafood and meat in the U.S. food market. It identified a 

significant negative effect on tuna consumption caused by media reporting and suggested 

that at least some consumption is motivated by environmental concerns. It also reported a 

significant and positive effect of labeling, in the form of a 1% increase in estimated market 

share over and above the estimate in the absence of the label (cf. Teisl et al., 2002). Caram-

bas (2005) also believes that eco-labeling may be used to improve market share and com-

petitiveness of a trade product. Particularly for developing countries, it may also be used to 

promote exports and improve working conditions at the production sites. 

 

To conclude, eco-labeling is adopted by most businesses as part of a competitive strategy in 

differentiating themselves from competitors in the eyes of consumers, government agencies, 

investors, employees, and others.  

4.8.3 Market Access 

Companies that promote eco-labeling in one prominent product line, such as Unilever, which 

has been a strong supporter of the MSC, obtain carry-over benefits in other product lines as 

well (UNEP, 2005). Nevertheless, a price premium is not the only economic benefit available 

to companies that adopt eco-labeling. They also tend to benefit from longer-term supply con-

tracts. Particularly in the commodity sectors such as coffee, a long-term supply contract can 

greatly improve the lot of the producer. Unilever promotes this concept in its promise to the 

MSC that it will not commit to pay any price premium, but instead will give preference to sup-

pliers of MSC-certified fish products. This is also the concept behind the FSC Buyers Group. 

FSC certification helps a timber products company gain access to a ‘members only’ pro-

curement club. A recent report of FAO indicates that the primary reason for seeking sustain-

able forest management standard certification is market access, while the least important is 
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price premium. Moreover, the governments of many EU countries and the European Parlia-

ment serve only fair trade coffee (cf. UNEP, 2005). 

4.8.4 Better Decision Making 

Water footprint accounting might help companies to make better-informed decisions in prod-

uct manufacturing, purchasing, distribution, and product development, by considering costs 

and liabilities that exist whenever water is over consumed and wastewater is generated (cf. 

Olofsdotter, 2008). It can be helpful in supporting corporate water stewardship efforts by 

providing a tool to measure and understand water use throughout the supply chain, which 

offers valuable insight into the largest components and locations of water consumption. In 

this way, an increased understanding of a business’ water-related risks and vulnerabilities is 

promoted. Three kinds of water footprint: green, blue, and grey, allow companies to see their 

sources of water use and to quantify them separately. This leads to better decision making 

on defining potential opportunities to address poor wastewater treatment and associated 

water quality problems (cf. The Coca-Cola Company, 2010).  

 

In short, the water footprint is a helpful tool to begin to identify potential water-related issues 

and risks in order to make better decisions.  

 

According to water footprint studies by the World Business Council for Sustainable Devel-

opment: WBCSD (Montreux 2010), 30 representatives from the industrial sector participated 

in a pilot project and most of them operated in the food and beverage sector. They stated 

that their motivation for using water footprinting was mainly to improve decision-making in 

their companies. The following paragraph exemplifies how water footprint accounting can 

contribute to better decision making in businesses. 

 

 
Figure 4.1: left Water footprint of Elovena Oat Flakes, Sweden [16] 

right Water footprint of Bitesize Shredded Wheat, UK (source: Chapagain & Orr, 2010) 
 

As mentioned earlier in Figure 4.1, Raisio of Finland was the first company to launch an H2O 

label of its product. The H2O label indicates that 100 grams of Elovena Oat Flakes consume 

101 liters of water along the supply chain, which can be divided into three categories: 99.3% 

from crop cultivation, 0.57% from manufacturing, and 0.16% from packaging materials. Fig-

ure 4.1 also displays the water footprint accounting of various companies. It shows that most 

of the product water footprint consisted of rainfall and evaporation, which occurred in the 
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crop cultivation phase. To the contrary, product water footprints of the processing and pack-

aging phases are absolutely insignificant. Water footprints of Bitesize Shredded Wheat show 

that its indirect water footprints overwhelm its direct water footprints, which are created by 

the operation at the factory level and storage. The direct water footprint’s source is blue wa-

ter, whereas the indirect water footprints consist of green and grey water from the activities 

of crop production. To conclude, over 90% of water use relates to the cultivation of raw 

crops.  

 

 
Figure 4.2: Comparison of water use (percent) of SABMiller beer, various countries (source: 

SABMiller et al., 2010) 

 

However, there was some variation between countries in terms of how much of this water 

related to crops grown in the country and how much was attributable to imported produce, as 

can be seen in Figure 4.2. In Peru, the bulk of the water footprint related to imported crops, 

whereas in the Ukraine, all the water used was attributable to crops grown there. SABMiller 

can use this information as an opportunity to consider water-related risks associated with 

strategic global procurement of agricultural commodities. 

 

 
Figure 4.3: Total water footprint of SABMiller beer (percent), various countries (source: SABMiller 

et al., 2010) 

 

Results from water footprint accounting in Figure 4.3 also show that the net crop cultivation 

water footprint including crops grown in-country and imports varies from 164 liters of water 

use in Tanzania to 55 liters of water use in Peru, despite almost all the crops used in beer 

production in Peru being imported (see also Figure 4.2). These differences are due to varia-

tions in crop water requirements caused by the different climatic conditions. Crops produced 

in Tanzania and the Ukraine are predominately rain-fed because they depend on green wa-

ter more than blue water, which means producers rely on rainfall more than surface water or 

irrigation systems. There is a considerable gap in the generation of grey water between the 

Ukraine and Tanzania, particularly because of different fertilizer use and standards (SABMil-

ler et al., 2010). Again SABMiller can use this information to improve its know-how and tech-

nology transfer among its suppliers from different continents. Finally, SABMiller can use this 

33LESSONS AND IMPLICATIONS

FIGURE 9: NET WATER FOOTPRINT PER ANNUM PER LITRE OF BEER 

(LITRES OF WATER PER LITRE OF BEER PRODUCED)

FIGURE 10: COMPARISON OF WATER USE (%)

 Raw crops (in country)   Raw crops (imported)   Processing   Brewing & bottling  

Peru

Tanzania

Ukraine

South Africa

FIGURE 11: TOTAL WATER FOOTPRINT INCLUDING GREY WATER (%)

 Green water   Blue water   Grey water

Peru

Tanzania

Ukraine

South Africa
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Ukraine
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55	liters	

164	liters	
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information to plan and set annual targets of possible grey water reduction for the Ukraine 

and Peru as well as to prepare emergency plans for Tanzania in case of rain shortage, since 

Tanzania’s crop productivity relies substantially on green water.  

4.8.5 Water Supply Security 

The PWFL will provide compelling support for the need to engage more directly with suppli-

ers, governments, and other stakeholders on responsible water stewardship (cf. The Coca-

Cola Company, 2010). Despite tight management and controls of businesses, the greatest 

water-related risks are often associated with producers at the beginning of the supply chain. 

While impact is not readily apparent, factors including water stress, competing and increas-

ing pressures for water resources, and climate change, may affect supply. Engagement with 

other stakeholders through the PWFL ensures that shared water resources are managed 

sustainably (cf. The Coca-Cola Company, 2010). Water footprint accounting can improve 

internal understanding of water use. Pilot studies demonstrate that focusing on operational 

water use is important, but it is not enough. Freshwater use throughout the supply chain 

needs to be addressed as well. The results derived from water footprint accounting can be 

used to help direct a company’s efforts to encourage improved water stewardship in the sup-

ply chain. For example, a sugar beet pilot study indicated that some sugar processing plants 

have large grey water footprints due to low levels of treatment (cf. The Coca-Cola Company, 

2010). As a result, a potential area for future engagement with suppliers is highlighted, which 

in turn helps companies to secure the water resources they depend upon. According to Fig-

ure 4.3, Peru and the Ukraine, it is obvious that grey water overwhelms total water footprints, 

which would not have been known if water footprint accounting had not been conducted. This 

insight suggests that agricultural practices within a region have a potentially far greater im-

pact than previously thought, particularly in relation to the degradation of existing high quality 

water supplies (SABMiller et al., 2010).  
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4.9 Corporate Social Responsibility  

The focus on environmental and social requirements began with the physical characteristics 

of a single product or product line, such as Blue Angel, followed by the management of a 

whole production facility such as the FSC and MSC, Max Havelaar,46 and the International 

Federation of Organic Agriculture Movements (IFOAM).47 Recently, corporate codes of con-

duct and policy statements focus on the overall activities and impact of entire companies 

such as the Global Compact. Companies’ complete corporate policies regarding environment 

and social responsibility must be considered, which is accelerated by progressive attention to 

supply chain responsibility (UNEP, 2005). Adoption of an eco-label by companies such as 

FSC, and co-branding of their products contributes to companies’ benefit derived from posi-

tive associations related to FSC and its supporters. Survey results confirm that companies 

join the program more to participate in a multi-stakeholder forum than for the environmental 

effectiveness of the standard. An informal survey of senior executives responsible for sus-

tainable development policy at 20 major European companies indicated that the major driv-

ers for their voluntary actions for sustainability were employee concerns, access to capital, 

reputational risk management, and protecting their license to operate (UNEP, 2005). Surveys 

of recent university graduates regularly cite the perception of the social responsibility of a 

company as a major reason for choosing a particular business to work for and this remains 

an important issue once people get into their careers (Esty & Winston, 2006).  

 

As mentioned earlier, consumers are increasingly focused on a complex range of environ-

mental and social issues, including water issues. While they understand that responsibility 

requires a sound balance between these, they might not have the time or ability to intricately 

balance all concerns. The PWFL can be used to communicate a company’s CSR strategy 

with regard to water management to the public. Market actors are also increasingly prepared 

to reward companies that provide this evidence (cf. UNEP, 2005). 

 

Addressing the issues of freshwater scarcity and pollution should be seen as part of CSR 

because freshwater scarcity is generally mentioned as the next big environmental challenge 

after global warming (Hoekstra et al., 2011). Moreover, water is also a basic right for living. 

Due to the expansion of agricultural and industrial production and a lack of adequate 

wastewater treatment, access to safe potable water for almost 900 million people worldwide 

is restricted and five million people die each year due to water-related illness (Ceres, 2010). 

Therefore, businesses in the food and beverage sector should be attuned to the ecological 

impact of their operations along the supply chain and, as an ethical consequence, it is rea-

sonable that they take responsibility for that impact by improving their production processes. 

The ecological impact induced by the food and beverage industry in Switzerland including 

the supply chain was investigated and Figure 4.4 summarizes the results. As indicated, the 

                                                        
46

 The Max Havelaar Foundation awards a quality label to products that have been produced according to princi-
ples of fair trade. Fair trade contributes to improving the living and working conditions of small farmers and agri-
cultural workers in disadvantaged regions. It is a member of the Fairtrade Labelling Organizations International 
(FLO) and complies with their international Fair trade standards. 
47

 International Federation of Organic Agriculture Movements (IFOAM) is the worldwide umbrella organization for 
the organic movement, uniting more than 750 member organizations in 116 countries. 
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food and beverage sector causes ecological impact in various dimensions, especially water 

(Belz, 1995).   

 
Supply chain Agriculture Food and  

Beverage Industry 
Food Trade Consumers  

Environmental 
dimension 

Energy     

Air     

Water     

Land     

Waste     

Ecosystem     

Health     

white: low environmental impact – grey: middle environmental impact – black: high environmental impact 

Figure 4.4: The ecological impact matrix (source: Belz, 1995) 

 

To begin with the agriculture step, both ground water and surface water are polluted by sub-

stances in fertilizer used by farmers, especially nitrate. Its excess concentrations cause deg-

radation of water quality (Belz, 1995). Wastewater is the central problem of the food and 

beverage industry step. In accordance with the Frauenhofer-Institut’s study of the emissions 

of the food and beverage sector, it is clear that the whole chain of the food and beverage 

industry, which includes malt houses, breweries, dairies, vegetable fats and oils industry, 

viticulture, fruit and vegetable processors, and fish processors, releases wastewater contam-

inated with phosphate in the highest level when compared with other environmental impact 

such as air pollution or soil degradation (Belz, 1995). A water-friendly improvement in or ad-

aptation of the sector’s operations in the first two steps of the supply chain will lead to a re-

duction of the negative impact to the environment and society respectively (cf. Villiger et al., 

2000). Dr. Aldaya adds that environmental awareness and strategy are often part of business 

CSR. Reducing the water footprint can be part of the environmental strategy of a business, 

just like reducing the carbon footprint. A company’s commitment to reduce water use in pro-

duction processes as well as wastewater demonstrates sustainable leadership and a proac-

tive CSR. PWFL can be considered part of such a commitment, which can in turn improve a 

company’s position with customers, employees, investors, and business partners by enhanc-

ing the brand’s reputation and differentiating the company on the market. Although CPF does 

not consider water in its risk assessment, it is aware of the ecological impact on water re-

sources generated by its operation along the supply chain. Wastewater is treated before be-

ing released into the environment. Recycled water is also used in gardening, though not in 

the company’s production processes. Also, eutrophication issues are a concern. For exam-

ple, the company’s shrimp farms are closed-loop systems. Water is treated before use in the 

shrimp farming process and wastewater is properly handled and reused in the farming pro-

cess. Dr. Lohsomboon explains that businesses who conduct carbon footprinting can also 

send information derived from carbon labeling to their suppliers. This could be applied with 

water footprinting as well. They might consider it a kind of value added which shows that 

companies have CSR.  
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4.10 Opportunity for Innovation 

Companies in the most environmentally intensive industries that fail to anticipate and adapt 

to the environmental limits most relevant for their industry are likely to struggle. By the same 

token, resource scarcity will drive major technological innovation by academic researchers, 

entrepreneurs, and businesses (Wales et al., 2010). A decade ago, addressing social and 

environmental challenges was frequently viewed by businesses as solely an exercise in risk 

management and was carried out by providing the right risk mitigation strategies. Now, an 

increasing number of businesses realize that these global challenges are not just risks to be 

mitigated, but also opportunities to drive innovation (cf. Petersen, 2008; Wales et al., 2010). 

One of the most important contributions business can make is to create innovative products 

and services which deliver the same or a better quality of life for consumers with lower envi-

ronmental and social impact (cf. Müller & Schaltegger, 2008; Wales et al., 2010).  

 

 

Figure 4.5: Basic environmental protection strategies (source: Meffert & Kirchgeorg, 1998) 

 

According to Meffert and Kirchgeorg (1998), basic environmental protection strategies can be 

categorized into four points of view (see Figure 4.5): strategies of resistance, exit strategies, 

adaptation strategies, and anticipation/innovation strategies. The first two strategies are clas-

sified as defensive, but on the contrary the last two strategies are designated to be offensive. 

In the PWFL case, the latter strategies are strongly recommended. The anticipation strategy 

is specifically suited for gaining competitive advantages because companies have to tackle 

environmental problems with innovation from an integrated perspective. Environmental-

oriented innovations of adaptation strategies concentrate rather on end-of pipe-oriented 

problem solving, whereas anticipation strategies distinguish themselves by using strategic 

arena in order to develop systematic and integrated environmental protection innovations. 

These strategies involve concerted practices in various company functions derived from dif-

ferentiated ecology-oriented information bases. As a result, competitors cannot rapidly copy 

innovations stemming from anticipation strategies. 

 

The voluntary agreement by many businesses to be certified by a carbon label represents an 

innovative opportunity, at least in Thailand. Currently, global warming and greenhouse gas 

are gaining attention from various businesses in Thailand, explains Dr. Lohsomboon. The 

carbon label is one option for them to show their customers that they are concerned about 

more than their profit, and the label is predicted to be more and more popular, at least in the 

next two years. 176 products from 50 companies, most of them in the food and beverage 

sector, are already certified by TGO and have a carbon label attached to them. Certified 

Basic Environmental Protection Strategies 

Strategies of resistance Exit strategies Adaptation strategies 
Anticipation/Innovation 

strategies 

Defensive < ------------------------------------------------------------------------------------- > Offensive 
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products include, among others, rice, chicken meat from CPF, animal food, and packaging 

for snacks and beverages. A survey about business motivation found that innovative oppor-

tunity is one of the main factors for the adoption of the carbon label. Businesses who under-

stand that the benefits of labeling will exert influence over other companies through their 

leadership of industry bodies, ensuring that their suppliers act progressively, and changing 

society’s expectations about the meaning of being responsible. The pace at which the rest of 

the businesses around the world follow the lead set by the group of leading companies will 

be critical in shaping the collective response to shared sustainability challenges (Wales et al., 

2010).  

 

Without a demand or request from the market, companies still believe that calculating a car-

bon footprint is a kind of competitive opportunity. This is demonstrated by CPF, which con-

tinues its labeling project solely to be a leader of the market. It does not expect any profit 

from carbon-labeled products, since they are sold at the same price as other products. Like-

wise, the challenge of global freshwater scarcity can actually turn into opportunity for those 

companies that act proactively before others do. Product transparency through the PWFL 

can turn these challenges into competitive advantages, especially in areas where water 

scarcity and pollution are most critical (cf. Hoekstra et al., 2011). CPF also affirms that oppor-

tunity for innovation would be its main motivation if it conducted water footprint accounting 

and launched PWFL products. In order to be a leader, it has to search for an innovation and 

do it before others.  
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4.11 Summary  

Climate change, forest canopy, El Nino, and the intrusion of seawater worsen the scarcity of 

surface and ground water and reduce rainfall in both quantity and frequency. Geological fea-

tures of some areas, especially in developing countries, drive migration to urban and big cit-

ies. Population growth and wealthier standards of living contribute to pressure on water re-

sources. Price incentives encourage farmers to cultivate water-intensive crops in water-

stressed areas. Agriculture’s use of pesticide and fertilizer and industry’s releasing of un-

treated wastewater to waterways causes contaminated water problems in most regions. Both 

water shortage and pollution stimulate governments to increase the price of water, strength-

en wastewater treatment regulation, and change the cap on water use. These actions lead to 

an increase in cost and lost revenue. At the same time, they prompt the anxieties of inves-

tors, banks, and shareholders about business performance.  

 

Water shortages and pollution directly wake the interest of consumers and NGOs, which can 

lead to reputation risks, as information is spread rapidly by the press, media, and especially 

the Internet. Retailers are encouraged by the demand for more information by consumers 

and NGOs as well as by the price premium of PWFL products. Loss in production, growing 

cost, and deprivation of revenue are caused directly by water shortage and pollution, and as 

a consequence, financial risks of businesses arise. Limited access to water can raises ethical 

and human rights issues in society and these spark attention from the government and pub-

lic, which in the worst case, can translate into erosion of the business license to operate. 

Consumers, NGOs, the press and media, investors, shareholders, and retailers are directly 

requesting product transparency and disclosure of operations, whereas governments are 

indirectly demanding them.  

 

Businesses are able to respond by using either defensive or offensive strategies. If busi-

nesses believe that these challenges present innovative opportunities, they will choose of-

fensive strategies, either adaptation or anticipation, and improve the water friendliness of 

their production processes in order to deliver possible and expected positive sustainable ef-

fects to the environment and society, as mentioned in Section 2. They will launch the PWFL 

in order to communicate their performance directly to retailers, NGOs, and consumers, and 

indirectly to investors, bankers, shareholders, and the government. 
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5. ROLES OF STAKEHOLDERS 

The setting of product water footprint labeling standards, like other labeling standards, in-

volves struggle, negotiation, and communication among a broad group of organized actors 

(cf. Boström & Klintman, 2008). There are at least three important areas that require priority 

support: water-saving conversion, certification service, and consumer education and public 

promotion (cf. Carambas, 2005). Organic agriculture and eco-labeling can provide readers 

with a clear picture of the current situation with regard to eco-consumption in Thailand. Or-

ganic agriculture and eco-labeling are still in the developmental stage in Thailand compared 

to the state of these practices in industrialized countries. There is much to be improved re-

garding the availability and quality of support services. Support certainly depends on whether 

the country’s government perceives eco-labeling as a beneficial policy measure. The produc-

tion of commodities under eco-friendly processes and the labeling of these products are pri-

marily undertaken to satisfy the demands of developed countries. In the domestic market, the 

demand for eco-labeling is still low due to a lack of public awareness, as a result organic 

production appears less important than it really is (cf. Carambas, 2005).  

 

According to the interviewee from TGO, the carbon-footprint-labeling program in Thailand 

was initiated through cooperation between MTEC and TGO, and they take full responsibility 

for the whole project. In addition to TGO and MTEC, researchers from many universities 

were invited to join the project as LCA technical experts who worked together with all pilot 

factories. The working group also gained necessary information, such as emission factors, 

from the National Life-Cycle-Inventory (LCI) database gathered by MTEC. Other support 

organizations provided training courses and conducted seminars for pilot factories because 

they believe that Thai industries will benefit from this project in the future. The most important 

factor for the success story of carbon footprint labeling is the industrial sector’s strong inter-

est in the project. However, product water footprint labeling has to begin from the zero point; 

therefore, more effort is necessary.  

 

Owing to limitations such as lack of water footprint know-how, inadequate awareness of wa-

ter scarcity, and financial constraints, not every farmer, business, or NGO could join this la-

beling scheme, at least during the first stage. This section will demonstrate the role of stake-

holders who have the ability to join and play a role in product water footprint labeling. These 

stakeholders consist of farmers, exporting businesses, international retailers, international 

non-governmental organizations (NGO), governments of developing countries, and world-

wide consumers.  
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5.1 Farmers  

Producers make the goods that are to be labeled or supply certified raw material to busi-

nesses and retailers, so that they can label products. It is a common pattern that actors at 

the beginning of the production chain are less enthusiastic about labeling or certifying their 

goods than actors in the middle of the chain or big retailers or businesses who require their 

suppliers to obtain certification labels. The main reason that producers are less eager to 

adopt standards is that they have to bear most of the costs due to the standard criteria. It is 

producers, rather than retailers, who have to make on-the-ground changes and who must be 

audited by a third party because standards in labeling generally focus more on production 

and less on distribution and transportation. Moreover, actors at the beginning of the produc-

tion chain are further removed from end consumers and might not experience consumer 

pressure or public scrutiny. Nevertheless, big producers, like big retailers, can be highly visi-

ble, which makes them a good target for protests by environmental and social movement 

campaigns (cf. Boström & Klintman, 2008; Busse, 2006). Producers can be classified into 

two groups with respect to their financial dimensions: farmers, who represent small produc-

ers, and businesses, which represent large producers. This will be explained further in Sec-

tion 5.2. 

 

The following example of organic commodities shows that farmers are essentially the key 

players in the labeling process. In Thailand, the farmers of eco-labeled commodities are ei-

ther individuals or organized farmer groups. The majority, however, are of the latter type. 

Organizing into groups enables farmers to share information about farming techniques and 

the cost of certification. It also lowers the cost of certification because per farm inspection 

costs are lower under collective certification than under individualized certification. Under a 

supply agreement with businesses, farmers can produce organic crops and exclusively sell 

all products to businesses at pre-agreed prices. Besides organic certification, businesses 

typically provide extension support as well, such as technical training and input credits for 

contracted farms (cf. Carambas, 2005). Farmers also gain benefits from collecting water 

footprint data that result from a general transparency of input factors. Knowing how much 

water, fertilizer, and pesticides are spent per ton of output could help farmers to monitor and 

reduce their expenditures and increase their transparency for their buyers including whole-

salers, exporters, and end customers. As a result, the necessary effort for calculating a water 

footprint could be part of a “bigger picture” of physical accounting and can help farmers when 

they are asked for related figures, e.g. for carbon footprint, which is explained further in Sec-

tions 5.2 and 5.4.  

 

Mrs. Kimsri discusses whether product water footprint labeling can influence farmers to re-

spond to water scarcity challenges and even compel them to change their methods of pro-

duction. In the food production chain, water is more important for farmers than for end con-

sumers. If water were scarce in some regions, it would not be necessary to wait for market 

forces, because farmers themselves would react to the situation before end consumers ex-



94  KULAWAL SUPESUNTORN 
 

 

erted pressure. However, if the PWFL worked, then end consumers would have a chance to 

support water-saving farmers through purchasing products that have lower water footprints.  

 

For livestock farmers, a major concern is the water footprint of the feed they buy or produce. 

For crop farmers, various options to reduce crop water footprints are available. Options for 

reducing green water footprint include increasing land productivity (yield, ton/ha) in rain-fed 

agriculture by improving agricultural practices and mulching the soil. Since the rain on the 

field remains the same, water productivity (ton/m3) will increase, thereby reducing the green 

water footprint (m3/ton). Covering the soil with materials such as decaying leaves, bark, or 

compost spread will decrease evaporation from the soil surface. In irrigated agriculture, 

changing irrigation techniques and application philosophies can greatly reduce the blue water 

footprint. For example, using drip irrigation instead of sprinkler or furrow irrigation can sub-

stantially reduce evaporation. Furthermore, the conventional farmer strategy of optimizing 

yields (ton/ha) often leads to unnecessary use of irrigation water. Instead of applying full irri-

gation, it may be wiser to choose “deficit irrigation,” an irrigation philosophy that aims to ob-

tain maximum water productivity per crop (ton/m3) rather than maximum yields (ton/ha). In 

deficit irrigation, water is applied only during the drought-sensitive growth stages of a crop. 

Except for these periods, irrigation is limited or even unnecessary if rainfall provides a mini-

mum supply of water. Farmers can also choose another crop or crop variety that better fits 

the regional climate, and thus requires less irrigation. Another alternative is “supplementary 

irrigation,” which saves even more water. This strategy aims to improve and stabilize yields 

by adding small amounts of water to essentially rain-fed crops during times when rainfall fails 

to provide sufficient moisture for normal plant growth. Developing the irrigation schedule by 

optimizing timing and volumes of application or diminishing evaporation losses from water 

storage in reservoirs and from the water distribution system are interesting possibilities as 

well. The grey water footprint can be reduced significantly by adopting an organic farming 

principle, which excludes or strictly limits the use of manufactured fertilizers, pesticides, and 

other chemicals. Applying fertilizers or compost in a form that allows easy uptake or optimiz-

ing the timing technique of adding chemicals, so that leaching and run-off are reduced, are 

other alternatives (cf. Hoekstra et al., 2011).  

 

There is a type of rice cultivation in China, India, Indonesia, and Madagascar called “water-

less rice.” Basically, rice is being produced under flooded conditions, i.e. in fields with a water 

layer of 5-15 cm. Rice plants do not strictly need flooded conditions for their growth. The rea-

sons for flooding are primarily of agronomic nature, meaning that they facilitate field opera-

tions. Flooding makes land preparation of heavy soils easier and suppresses weeds and 

diseases. Water carrying nutrients and ferns, such as Azolla, flourishing in the water layer 

provide the rice crop with nitrogen. Improved insight into rice production and the availability 

of new technologies make all these arguments less valid than they used to be. Judicious use 

of agrochemicals, mechanization, and proper water management cancel out most of the rea-

sons for growing rice under flooded conditions. While no crop can grow without water, the 

term water-less refers to the necessity of evading the need for a visible water layer in rice 

fields. Field experiments are carried out to minimize water use in rice cultivation while main-



ROLES OF STAKEHOLDERS  95 

 

 

taining or increasing rice yields. Preliminary results indicate that water input in rice fields can 

be reduced by 50%, while hardly affecting rice yields. Transformation of flooded rice cultiva-

tion requires adjustment of the entire crop management. Therefore, changes to numerous 

practices, such as fertilizer regimes and weed and disease control should be examined sim-

ultaneously. In addition, socio-economic and institutional conditions strongly differ between 

locations; hence, location-specific cultivation practices need to be designed (Koopmanschap 

et al., 2003). After implementation of appropriate water-saving agricultural practices, farmers 

have to collect information about their water use and the source of their water. At this stage, 

exporting businesses and international NGOs must provide know-how about water footprint-

ing and the methods for collecting necessary data. 

 

In conclusion, the role of farmers in supporting the PWFL consists of two main tasks. First, 

they can try to reduce the water footprints of agricultural practices using several of the practi-

cal strategies discussed above. This must be the foremost duty of farmers. Second, farmers 

can contribute by collecting data regarding water consumed by cultivating crops for export at 

the cultivation phase. Sufficient raw data is the most critical aspect of calculating the water 

footprints of products, and most of this data occurs at the cultivation phase. As a conse-

quence, farmers are responsible for collecting this data. This will be possible only if farmers 

gain sufficient assistance from exporting businesses and international NGOs. Participation in 

setting the national PWFL standards is preferable so that farmers have a chance to express 

their opinions on advantages and disadvantages. 

 

5.2 Exporting Businesses and International Retailers 

Large and multinational companies are more likely to have the technical capacity, manage-

ment structures, and skills to implement standard requirements and to market their products. 

Small enterprises, which are often family-owned or community-based, have less technical 

and financial flexibility and may have a stronger dislike for risk because they do not have the 

financial power to bear the costs of risks. It is also common for large companies to enjoy su-

perior access to information about existing and prospective certification requirements. Never-

theless, the big-versus-small split should not be exaggerated, as there is also evidence of 

small companies participating in labeling or even making their brand as an eco-label. Bion-

ade48 is an appropriate success story, demonstrating that a small, family-owned business 

can be the leader of the organic market. Its products are certified by organic certification of 

the EU and Germany, which proved that the organic market does not necessarily have to be 

a niche market or small. Moreover, there are sometimes disadvantages for big companies in 

adopting eco-labeling. For example, giant technological investment may create such passivi-

ty that it is difficult to undertake continuous revisions, which labeling programs often require 

(cf. Boström & Klintman, 2008).  

 

                                                        
48

 Bionade is a range of organic fermented and carbonated beverages. Bionade is manufactured in the Bavarian 
town Ostheim vor der Rhön in Germany by the Peter beer brewery now owned by Dieter Leipold. 
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As mentioned in Section 2, there are a lot of benefits to labeling, which include not only eco-

nomic advantages, but also environmental and social positive effects. At the first stage of 

water footprinting, exporting businesses tend to have clear incentives and the ability to pro-

mote the PWFL. This is because Thai consumers have less awareness of socio-ecological 

issues than consumers in developed countries, and these businesses possess larger finan-

cial budgets than domestic businesses. In addition, exporting businesses are pressured and 

motivated by several items that were already explained in Section 4. As a result, being certi-

fied by the PWFL is more worth the effort than ever before in an increasingly water resource 

constrained world.  

5.2.1 Understanding the Water Footprint Concept 

The first endeavor of exporting businesses is to learn and understand the water footprint 

concept. Then they need to take a closer look at their supply chains and find the hot spots of 

water consumption. Mrs. Kimsri explained that water is used intensively in factories and 

farming. In factories, it strongly relates to food safety standards that require exact amounts of 

water for processing. For example, cleaning chicken before further processing the chicken 

meat requires a specific number of liters of water in accordance with food safety standards. 

In order to clarify businesses’ activities regarding water footprinting, annual quantitative water 

footprint reduction can be undertaken. Within large companies, benchmarking is another 

useful tool for achieving water footprint reduction goals based on the assumption that what 

can be achieved in one factory should also be possible in another factory.  

 

Businesses can reduce their operational water footprint by reducing water consumption in 

their own operations and bringing water pollution to zero. By avoiding any evaporation, the 

blue water footprint can be reduced to zero. By reducing the production of wastewater as 

much as possible and by treating wastewater, the grey water footprint can be reduced to 

zero as well. Treatment can be done within the company’s own facilities or by a public 

wastewater treatment facility. It is the quality of the water finally discharged into the ambient 

water system that determines the grey water footprint (cf. Hoekstra et al., 2011). Mrs. Kimsri 

comments that there are still usable technologies for using and acquiring blue and green 

water. However, if CPF wanted to change its water recycling system, technologies from for-

eign countries would be required.  

5.2.2 Reduction of Water Footprints along the supply chain 

For most businesses, the supply chain water footprint is much larger than the operational 

footprint. As a result, it is crucial that businesses seek to reduce the product water footprint of 

the whole supply chain. However, achieving improvement in the supply chain may be more 

difficult because it is not under the direct control of businesses (cf. Hoekstra et al., 2011). In 

order to achieve water footprint reduction goals, exporting businesses can support farmers 

during the conversion period to water-friendly agriculture to ensure that farmers do not drop 

out due to low productivity and product marketability. Generally, the support involves assis-
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tance to farmers in planning and managing their farms according to water-saving methods 

(cf. Carambas, 2005). For example, PepsiCo helps farmers in China to grow potatoes as raw 

material for Frito-Lay because it needs potatoes with good shape and yellowish color. The 

company started to grow them by educating local farmers and lending them technologies 

from other continents such as Australia. [17] Water-conserving pivot irrigators were installed 

with an initial water savings of 30% by moving from traditional flood irrigation to pivot. The 

company plans to shift from pivot to drip irrigation with the aim of conserving 50% of the wa-

ter needed over traditional farming methods. Additional water consumption of nearly 0.25 

billion liters per year for the operation will be avoided. Water conservation techniques are 

shared with its local farmers, leading to a 50% reduction in the amount of water required to 

grow potatoes for Frito-Lay. In 2009, the company’s state-of-the-art water filtration and purifi-

cation system that recycles and reuses water used in production, allowed Frito-Lay to con-

sume 22% less water than the previous industry standard in its production facilities. The 

same technique is also applied in the U.S., resulting in the recycling and reuse of approxi-

mately 80% of the water utilized in production. In Australia, Gatorade cleans and purifies new 

bottles with purified air instead of rinsing them with water, and thus saves billions of liters of 

water. In India, local farmers are taught to adapt an agronomic practice in paddy cultivation 

called, “direct seeding.” Rather than growing seedlings in a nursery, planting them, then 

flooding their fields, direct seeding allows the seed to be planted directly into the ground, 

bypassing the nursery. This also eliminates the need for flood irrigation, reducing water use 

by as much as 30%. In 2009, direct seeding was extended to 6,500 acres of paddy fields, 

which saved more than 5 billion liters of water (PepsiCo, 2010).  

 

Exporting businesses can also reduce their supply chain water footprint by making supply 

agreements, which stipulate that a certain water footprint target must be met. A company can 

also reduce the consumer water footprint inherent in the use of their product by educating the 

public on how to consume it in the most efficient way (cf. Hoekstra et al., 2011). For example, 

companies can instruct consumers on how to clean rice or vegetables using less water, but 

still in accordance with proper food hygiene. This in turn, provides the benefit of consumer 

awareness of PWFL products. 

5.2.3 Water-friendlier Transformation Plan 

In addition to farmers, businesses may also face a conversion period in switching to water 

friendly practices because the whole business model may need to be transformed in order to 

better control supply chains and make them fully transparent to consumers regarding the 

PWFL. For example, Frosta, a German food producer, pursued an alternative business strat-

egy during their eco-friendly conversion phase. Frosta offers conventional as well as organic 

food products to its customers. It produces low-priced frozen food for retail brands, and also 

high quality frozen food for the Frosta brand itself. The “Frosta Reinheitsgebot” guarantees 

that the frozen food is produced without artificial coloring, artificial flavors, preservatives, or 

stabilizers, and Frosta frozen food also fulfills social and ecological criteria through an eco-

labeling scheme for seafood products by the MSC. The two product brands are produced in 
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different production lines and belong to different strategic business units. In a way, the Frosta 

case reflects the increasing polarization of the food market, with a price segment on the low 

end and a quality segment on the high end (cf. Belz & Pobisch, 2005).  

5.2.4 Water Footprint Accounting 

The next step for businesses pursuing water conservation is to collect water footprint data 

from farmers and operational processes and to prepare water footprint accounting of prod-

ucts. Mrs. Kimsri, comments that it is definitely possible, and not terribly difficult to calculate 

the water footprints of CPF food products, because the company already conducts material 

and energy flow assessment of its system, which provides basic data about water use and 

wastewater. Nevertheless, the company may have to analyze this data more precisely. Some 

respondents of the survey question about product water footprint labeling believed that 

PWFL could lead to dependency on foreign technologies in order to operate water-friendly 

production processes and calculate water footprints. As a consequence, they believe this 

labeling practice could bring disadvantages to Thailand. Moreover, they claimed that Thai-

land is a land of water, thereby making it unnecessary to focus on water issues. Mrs. Kimsri, 

however, disagrees with these claims because she does not believe that companies would 

need to buy new technology solely for the purpose of calculating a product water footprint.  

 

Since CPF already launched carbon-labeled food products, it is reasonable to ask about the 

feasibility of complementing those products with the PWFL. Mrs. Kimsri replies that at this 

moment, the meaning of the PWFL is still not clear. However, she assumes that assessing a 

carbon footprint should be similar to assessing a water footprint. Additionally, she is quite 

sure that raw data used in calculating carbon and water footprints are derived from the same 

database that is collected and generated by material and energy flow assessment. As a re-

sult, CPF could analyze water footprinting of carbon-labeled products or apply water foot-

printing to other products. She added that it depends on the market. If carbon-labeled prod-

ucts were popular, CPF would add the PWFL to them and sell them as premium products 

that are sensitive not only to climate change and global warming, but also to water scarcity. 

However, if the target group of the carbon label was not interested in water issues, then it 

would have to launch the PWFL on another product such as pork. Similar to farmers, com-

panies can use water footprint accounting and labelling as part of a bigger program to ob-

serve and reduce ecological and social impact, such as carbon footprinting, energy use, and 

improvements in labour conditions. A company that pioneers these kinds of ideas could ob-

tain a bigger market share from socio-ecological conscious customers. 

5.2.5 Public Trust 

Exporting businesses can propose a PWFL after doing the preceding tasks if they do not 

want to launch the label on their own. Although Dr. Lohsomboon thinks that businesses 

should not independently issue and certify labels because consumers, basically, will not trust 

these kinds of labels, it is still a possibility. If a company’s strategies include being a pioneer 
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in the market (anticipation/innovation strategies), then launching a PWFL is an effective and 

feasible option. According to Nilsson (2003), there are three ways for businesses to assure 

consumers about the credibility of the scheme. First, they can ask “public trust agents” who 

specialize in environmental issues, such as the World Wide Fund for Nature (WWF),49 for 

support. Second, an absolutely credible and transparent process is needed, which can be 

accomplished by providing as much information as possible to the consumer (signaling the 

company’s environmentally friendly performance). The company can invite their customers to 

visit its factory and see how their food is produced. Third, if consumers are to be convinced 

to purchase labeled products, informing them about superior quality aspects of labeled prod-

ucts and what is being done to maintain and guarantee the certified levels is ultimately rec-

ommended.  

 

Back-up or cooperation from retailers, who may already have a degree of consumer trust, is 

another way to gain trust from consumers. It was found in cases of eco-labels owned by re-

tailers or producer that the advantage of passing on the message of the label is also effec-

tive. These promotion methods allow consumers to test the product physically via point of 

sale materials or life-style promotion efforts. Aggressive marketing is a significant tool that 

helps consumers identify themselves with a scheme or a brand, which then leads to trustwor-

thiness (cf. Nilsson et al., 2003). As mentioned in Section 4, retailers in Thailand are quite 

small in terms of financial budgets and scope of their operations. They have no influence 

over exporting businesses. As a result, international retailers such as Wal-Mart, Tesco, and 

Carrefour have to play a role in promoting a PWFL. They may also shoulder the cost of certi-

fication for exporting businesses and cooperate with them in proposing or launching a PWFL. 

They need to act as a bridge agent between exporting businesses and consumers and play 

an active role in promotion and marketing. Because big retailers operate their chains on a 

global scale, they have the ability to educate end consumers about the water footprint 

through their stores in China, the UK, the U.S., and other countries. Though pieces of this 

information are already available on the Internet, consumers do not seem to be aware of this 

source of information, and thus, would like to receive more information about the labels (cf. 

Nilsson et al., 2003). 

5.2.6 Stakeholder Dialogues 

The more social and political institutions favor water-friendly consumption, the easier it is for 

companies to market PWFL products beyond niches, which means companies can take their 

role one step further. They may engage in stakeholder dialogues and in political discourses 

to change the existing institutional framework, which allows and often even favors unsustain-

able consumption. If the institutional framework sets moral, social, and economic incentives 

for consumers to behave in water-concerned ways, companies supplying PWFL products will 

                                                        
49

 The World Wide Fund for Nature (WWF) is an international non-governmental organization working on issues 
regarding conservation, research and restoration of the environment. It was formerly named the World Wildlife 
Fund, which remains its official name in Canada and the United States. It is the world's largest independent con-
servation organization with over 5 million supporters worldwide, working in more than 90 countries, supporting 
around 1,300 conservation and environmental projects.  
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http://en.wikipedia.org/wiki/Restoration_ecology
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prosper (cf. Belz & Pobisch, 2005). Moreover, an increase in the supply of these PWFL 

products may increase consumer purchases simply through greater availability without 

changes in individual awareness (cf. Teisl, 2007). The development of product water footprint 

labeling depends heavily on the extent to which consumer groups learn about such schemes 

and become actively engaged in influencing them. Without inviting a wide range of consumer 

organizations that have good contact with various consumer groups, the complexity value 

bases that are inherent in such schemes are unlikely to stimulate reflective consumer trust. 

As a consequence, it is wise for businesses to create forums for education, discussion, and 

debates in which consumers can learn about the limits and opportunities of the PWFL (cf. 

Boström & Klintman, 2008). Lastly, proper and effective marketing and promotion, with the 

collaboration of retailers is undoubtedly necessary. 

5.2.7 Summary 

In summary, exporting businesses have two main roles in promoting product water footprint 

labeling. First, they have to learn and understand the water footprint concept, and then the 

need to try to reduce their water use, both in their own production and along the supply 

chain. Blue and grey water could be decreased through sound water management and the 

setting of benchmarks within factories. However, to reduce the water footprint in the supply 

chain, more effort and strategies are required. Providing know-how and technologies regard-

ing water-saving approaches to farmers, and including water footprint reduction goals in sup-

ply agreements are options that should be considered to lessen water footprints in the supply 

chain. Second, to propose or launch a PWFL, exporting businesses might have to prepare 

transformation plans because the shift to water-saving production methods may change their 

business models. After that, businesses need to collect water footprint data, prepare water 

footprint accounting, and build consumer awareness and trust. Partnerships with internation-

al retailers in educating their consumers, engaging stakeholders in dialogue, and creating 

connections with consumer groups are strongly recommended. International retailers could 

help shoulder the cost of certification for exporting businesses and act as a bridge between 

them and consumers. Collaboration between international retailers and exporting businesses 

in either proposing or launching the PWFL and in formulating sound promotion and market-

ing plans for the PWFL is worthwhile. 
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5.3 International Non-Governmental Organizations (NGOs) 

Non-governmental or non-profit organizations such as the WWF, that have traditionally de-

veloped philanthropic50 relationships with businesses, are now being seen as vital partners 

who can help businesses understand the sourcing risks they face from failure of eco-systems 

in general and water resources in particular. Oxfam51, which has historically focused on 

providing assistance to the poor and lobbying governments to improve international aid, is 

now working with businesses to help them understand how to maximize the development 

benefits of their activities (cf. Wales et al., 2010). Cooperating with NGOs in labeling tends to 

be seen as a strong reflection of consumer power. It is obvious that an NGO as large as 

WWF is continuously involved in providing constructive viewpoints, participating in standards 

revisions, organizing groups of buyers, and thereby stimulating the demand for labeled prod-

ucts in several sectors (cf. Boström & Klintman, 2008). In 2009, NGOs were rated the most 

trusted organizations in society. Working with them to advance policy change or entering into 

multi-stakeholder initiatives brings credibility. Businesses cannot only emphasis that they are 

doing the right thing. The public will evaluate companies based on the opinions publicized by 

NGOs, which are viewed as independent and trustworthy organizations (cf. Wales et al., 

2010). 

 

Historically in the organic cases, NGOs have been prominent in promoting the cause of or-

ganic production and in providing support services for conversion to organic production and 

for internal control of production practices (cf. Carambas, 2005). In the case of product water 

footprint labeling, NGOs in Thailand cannot currently support knowledge of the water foot-

print concept to anyone owing to a lack of water footprint expert. As a consequence, interna-

tional NGOs, such as WFN and WWF, should play a central role. Considering the rigorous 

standards or guidelines that will have to be complied before a PWFL can be issued, provid-

ing supervision, monitoring, and other assistance necessary to overcome the limited know-

how of farmers about the appropriate implementation of water-friendly farming are unavoida-

ble tasks of these NGOs. They will also be called upon to support exporting businesses in 

preparing water footprint accounting, thereby enabling them to comply with PWFL standards. 

NGOs also often take initiatives in building coalitions for labeling and in establishing labeling 

organizations.  

 

In any case, international NGOs have to join forces with the governments of developing 

countries in establishing national or even global product water footprint labeling. Even if la-

beling is not initiated by NGOs, most initiators understand the need for NGOs to participate in 

eco-labeling, at least as advisors. The participation of generally appreciated environmental 

and social movement NGOs can bring the necessary trustworthiness to the project because 

of their moral authority, reflecting collectively shared values, voluntarism, and consumer 

                                                        
50

 Philanthropy etymologically means "the love of humanity" or the essence of our humanity. In modern practical 
terms, it is "private initiatives for public good, focusing on quality of life.” 
51

 Oxfam International is an international confederation of fourteen organizations working with over 3,000 partners 
in approximately 100 countries to find lasting solutions to poverty and injustice. 

http://en.wikipedia.org/wiki/Poverty
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power. FoEI52, Greenpeace, SSNC,53 the Sierra Club,54 and WWF can also be sources of 

new framing and sustainable expertise because they help to clarify, concretize, and popular-

ize the meaning of ideas about natural food, precaution, sustainability, and biodiversity (cf. 

Boström & Klintman, 2008). WFN is the only NGO with expertise in water footprinting. As 

such, it has a role to play in product water footprint labeling. Dr. Zarate said that WFN would 

not develop a product label. However, if someone is willing to do so, and requires advice 

from the technical point of view on water footprint information, WFN would be willing to sup-

port this effort.  

 

Since end consumers are generally an individualized and disorganized category of actors, 

NGOs such as Environmental Movers Organization (EMO) often play essential roles in mobi-

lizing, empowering, demonstrating, and aggregating this kind of latent disorganized consum-

er power toward business and other audiences (Boström & Klintman, 2008). Environmental 

NGOs have emerged as influential forces and protests against irresponsible corporations 

have never been easier thanks to e-mail, the Internet, and other modern communications 

technologies (cf. Esty & Winston, 2006). Environmental NGOs are often the kind of actors 

that stage consumer boycotts, provide consumer recommendations, and promote consumer 

reflections (cf. Boström & Klintman, 2008). At the same time, they have the chance to edu-

cate consumers about PWFL and its sustainable effects. 

 

In short, NGOs could either initiate the PWFL and certified product campaign, or put it for-

ward to local governments or even exporting businesses. Either way, they have to work with 

local governments to set global water footprint standards, support knowledge about the water 

footprint for exporting businesses, and support necessary technologies and conversion peri-

ods for farmers. They also have to educate worldwide end consumers about the water foot-

print concept, PWFL products, and their sustainable effects. They must act as consumers’ 

voices in order to observe and control both businesses’ performance and governments’ ac-

complishments. Finally, stimulating demand for PWFL products worldwide could be included 

in NGOs’ assignment.  

                                                        
52

 “Friends of the Earth International” is an international network of environmental organizations in seventy-six 
countries. FOEI is assisted by a small secretariat (based in Amsterdam), which provides support for the network 
and its agreed major campaigns. The executive committee of elected representatives from national groups sets 
policy and oversees the work of the secretariat. 
53

 The Swedish Society for Nature Conservation is a Swedish environmental organization. 
54

 The Sierra Club is the oldest and largest grassroots environmental organization in the United States.
 
It was 

founded on May 28, 1892 in San Francisco, California by the conservationist and preservationist John Muir, who 
became its first president. The Sierra Club has hundreds of thousands of members in chapters located throughout 
the US, and is affiliated with Sierra Club Canada. 
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5.4 Governments of Developing Countries 

Empirical evidence has affirmed that regulated or government-sponsored labels are general-

ly favored over others, as can be seen in the case of the carbon label in Thailand. The Thai 

government entirely supports carbon labeling by fully funding TGO. Moreover, MTEC, who 

works on the carbon label project, is also sponsored by the government. According to Dr. 

Zarate, governments pursuing product water footprint labeling as a strategy for water foot-

print reduction, need to fully educate themselves about the water footprint concept and the 

links between water footprint and water scarcity by consulting “The Water Footprint Assess-

ment Manual,” written by Professor Hoekstra, Dr. Chapagain, Dr. Aldaya, and Dr. Mekonnen 

and published on February 28, 2011. This book contains the global standard for water foot-

print assessment and covers a comprehensive set of definitions and methods for water foot-

print accounting. It shows how water footprints are calculated for individual products. The 

book explains that most of the water footprints of agricultural products occur in the cultivation 

phase. As a result, being funding from the Thai government is necessary to implement water-

saving agricultural methods in order to reduce water footprints. After that, setting national 

guidelines for product water footprint labeling requires a close liaison among the Thai gov-

ernment, large exporting companies, farmers in the food and beverage sector of Thailand, 

and local and international consumer organizations, especially from countries that import 

Thailand’s products. They should seek support from NGOs such as WFN, which has already 

set up some standards on water footprint accounting. Setting Thailand’s national guidelines 

for PWFL is achievable. It might take a long period of time, but, it is worthwhile to set at least 

preliminary guidelines for PWFL of such significant exported products as rice, one of the 

most water-intensive crops (Hoekstra and Chapagain, 2008). There are a myriad of studies 

that deal with rice crops and their water footprints. 

 

In Thailand, organic farming is an example of an eco-friendly industry in which the govern-

ment incents exporting companies to set guidelines by providing technical and financial in-

centives. A large portion of those financial incentives go to certification costs, which is a large 

additional cost, especially when certification is done by foreign certifying agencies (cf. Ca-

rambas, 2005). In the case of the carbon label, the Thai government encourages businesses 

to participate by providing knowledge about carbon footprinting and by paying the costs of 

expert fees. According to Dr. Lohsomboon, other governmental organizations also support 

carbon labeling by providing information or training companies. CPF, as a representative of 

businesses in the food and beverage sector reported that as it participated in the carbon 

footprint pilot project, it was fully supported by the government in terms of carbon experts.  

 

Since the water footprint labeling concept is new, the Thai government may not be able to 

provide technical incentives to exporting businesses yet. Nonetheless, it should be able to 

contribute financial incentives to companies in terms of water footprint expert fees or certifi-

cation costs. The government also has to bear in mind that demand for water-friendly prod-

ucts is likely to exist in the future and Thailand’s trade partners, such as European countries, 

may require water footprint information of imported products or even PWFL products, as is 
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the case for the carbon footprint. Providing at least financial incentives to exporting busi-

nesses is the way to secure Thailand’s market share in the global market. The Thai govern-

ment is also capable of requesting technical assistance with the Agreement on Technical 

Barriers to Trade (TBT),55 in case the water footprint labeling standards are already estab-

lished by importing countries. Thailand’s government can request this assistance only if the 

national water footprint labeling standard is integrated into national economic development 

and poverty reduction strategies, so that bilateral donors and development assistance agen-

cies learn about these needs from their national contact points. Only then, can developed 

countries acknowledge their obligations under Article 11 of the TBT Agreement56 and begin 

to invest more in technical assistance regarding water-friendly know-how for developing 

countries like Thailand (cf. UNEP, 2005).  

 

As mentioned in Section 4, the purchaser wanting to buy an eco-labeled product is not al-

ways the final consumer and due to disappointment of the eco-label campaign at the individ-

ual level, organizations that have campaigned for eco-labels had to change strategies by 

turning to large consumers such as the government, the largest consumer of the country (cf. 

PTT plc., 2010; UNEP, 2005). Moreover, anecdotal evidence suggests that long-term profits 

will not necessarily be any higher in eco-labeled markets than in conventional ones. It may 

be worthwhile to consider how preferential treatment in public and private procurement poli-

cies could help to make sustainable production more economically attractive than unsustain-

able alternatives. If it is not more economically attractive in the long run, it is unclear why 

market forces alone would prompt significant shifts in production patterns (cf. UNEP, 2005). 

Since 2008, the government of Thailand has endorsed a procurement policy for eco-friendly 

products. The ministry department and divisions will procure green label products and other 

eco-labels. If businesses want to sell their products to the government then they need to ap-

ply for an eco-label (cf. PTT plc., 2010). This strategy would also be compatible with PWFL 

products, if exporting businesses offered PWFL products in the global and Thai markets. In 

doing so, more PWFL products would be launched in the market, which raises alternatives 

for consumers to choose from and stimulates other local big businesses to launch these 

products as well. In the end, both the environment and society will benefit from the PWFL 

project.  

 

Apart from the procurement of PWFL products, water footprint campaigning at the individual 

level is considered a long-term strategy that should be executed by the government. Such a 

campaign will gradually develop the conscience of the public by providing sound education, a 

vital mechanism in developing people’s logical reasoning, understanding and realization that 

all human activities affect the environment (cf. PTT plc., 2010). As a result, everyone is re-

sponsible for easing the negative impact on water resources, the environment, and society. 

                                                        
55

 Technical barriers to trade (TBT) refer to technical regulations and voluntary standards that set out specific 
characteristics of a product, such as its size, shape, design, function and performance, or the way a product is 
labeled or packaged before it enters the marketplace. Included in this set of measures are also the technical pro-
cedures, which confirm that products fulfill the requirements laid down in regulations and standards. 
56

 Article 11 of TBT Agreement refers to Technical Assistance to Other Members. 
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To sum up, the role of the Thai government, or of any government in a developing country, 

can be divided into two parts: supporting reduction of water footprints and promoting the 

PWFL scheme.  

 

First, subsidizing producers in shifting from conventional to water-friendly cultivation and pro-

duction is the prime engagement of the government. Due to the insufficiency of water-friendly 

know-how and technologies, requesting technical assistance from the TBT agreement is in-

evitable. Second, the government should thoroughly learn about the water footprint concept 

and use this knowledge to educate consumers in Thailand and to set the national water foot-

print labeling standards with participation from farmers, exporting businesses in the food and 

beverage sector, international NGOs, and local and foreign consumer representatives. Dis-

pensing water footprint expert fees or certification costs for exporting businesses is prede-

termined as the financial incentive to conduct PWFL. Finally, the government’s implementa-

tion of a PWFL products procurement policy will stimulate both domestic and overseas busi-

nesses to supply these products. 

 

5.5 Worldwide Consumers 

Following the Earth Summit on sustainability development in Rio de Janairo in 1992, produc-

ers argued that consumers also have accountability for the environment, society, and the 

world in order to help create a better planet for living (cf. PTT plc., 2010). Similarly, in the 

view of Hoekstra and Chapagain (2008), as well as Geiger and August (2010), consumers 

are not free from responsibility for possible negative effects such as water depletion or pollu-

tion that result from the production of the goods that they consume, even if production and its 

effects occur in one country and consumption takes place in another. The proverb says that 

when a consumer buys stolen goods, the receiver is as bad as the thief. This principle is em-

bedded in legislation in many countries. By the same token, why would consumers of prod-

ucts that were produced in an unsustainable way be any better than the producers? As a 

result, producers and consumers must bear responsibility for problems caused during the 

production stage of commodities by first and foremost educating themselves about water and 

food security.  

 

The PWFL can furnish end consumers with the connection otherwise hidden between con-

sumption and water use. It informs people that the consumption of a certain good in one 

country relates to a problem of water depletion or pollution in another country. By preparing 

water footprint accounting, the connection between European cotton consumers and the des-

iccation of the Aral Sea, as shown in Figure 5.1, was revealed. The Soviet Union established 

its cotton-producing areas in Uzbekistan, Turkmenistan, Tajikistan, and Kyrgyzstan and de-

veloped irrigated agriculture on a large scale to produce cotton for export in the 1960s. The 

irrigated area has grown to eight million ha, using practically the entire available flow of the 

two main rivers, the Amu Darya and Syr Darya. Water problems are mainly due to the ineffi-

cient allocation of water resources and overreliance on irrigation in the agricultural sector. 
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The emphasis on intensive cotton cultivation in the Aral Sea Basin countries has played a 

major role in the drying and polluting of the Aral Sea because of the large amounts of water 

and fertilizer used in cotton cultivation (Aldaya et al., 2010). This case shows that the agricul-

tural sector could not have grown the way it has done since the industrialization of agriculture 

without massive irrigation (Tschochohei, 2008). 

  

 
Figure 5.1:  Comparison between the Aral Sea in 1989 and 2008 by NASA [18] 

 

Due to globalization and trade liberalization, food is being bought and sold worldwide, which 

implies that water is “virtually” traded as well. To date, 16% of global water use is not for pro-

ducing products for domestic consumption, but for producing exports. Given that on average 

agricultural production for exports does not cause significantly more or fewer water-related 

problems than production for domestic consumption, roughly one sixth of the water problems 

in the world can be traced back to production for export (Hoekstra & Chapagain, 2008). As a 

result, if exported food is properly produced by using water-friendly methods, then one sixth 

of the world’s water problems could be solved. It can be said that food-importing countries 

are dependent not only on the food of exporting countries, but also on their water resources.   
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Water self-sufficiency
†
 

 (%) 

Virtual-water  

import dependency
‡
  

(%) 

Thailand 123 11 92 8 

Germany  60 67 47 53 

Japan  52 94 36 64 

UK 22 51 30 70 

Jordan 1.7 4.6 27 73 

Netherlands  4 16 18 82 
†
 Defined as the ratio of the internal to the total water footprint 

‡
 Defined as the ratio of the external to the total water footprint 

Table 5.1:  Virtual-water import dependency of selected countries over the period 1997-2001 
(source: Hoekstra & Chapagain 2008) 

 

Table 5.1 presents virtual-water import dependency, which can be defined as the ratio of the 

external water footprint of a country to its total water footprint. The internal water footprint is 

defined as the volume of domestic water resources used to produce goods and services 

consumed by inhabitants of the country, whereas the external water footprint of a country is 

defined as the annual volume of water resources used in other countries to produce goods 

and service consumed by the inhabitants of the given country (Hoekstra & Chapagain, 2008). 

Countries with a very high degree of water scarcity such as Kuwait, Saudi Arabia, Jordan, 

and Israel indeed have a very high virtual-water import dependency, more than 50%. Each 

year, Jordan imports a virtual-water quantity five times its own yearly renewable water re-

sources. Although this saves its domestic water resources for other uses, it makes Jordan 

heavily dependent on the water resources of other nations. Even European countries that do 

not have an image of being water scarce, such as the UK, the Netherlands, Germany, and 

Switzerland, have a high virtual-water import dependency, mostly due to food importing. The 

increasing lack of self-sufficiency has made various countries very vulnerable. If food sup-

plies in the main exporting countries cease due to water shortage or pollution, the importing 

countries will suffer severely (cf. Hoekstra & Chapagain, 2008). As Table 5.1 indicates, Thai-

land is ranked as a high water self-sufficiency country, which means that it does not rely on 

food import and its inhabitants consume domestic food.  

 

Figure 5.2 demonstrates how water can be transferred virtually from Thailand to other trade 

partners by the export of rice. Thailand exports 27.8 billion m3/y of water, in the form of rice, 

mostly grown in the central and northern regions. The money equivalent of rice export is 

1,556 million U.S. dollars per year. As a result, Thailand is generating foreign exchange of 

0.06 U.S. dollars/m3 (Hoekstra & Chapagain, 2008). In 2010, one cubic meter of irrigated 

water in Thailand cost approximately 10 Baht/m3, which is equal to 0.33 U.S. dollars/m3. Wa-

ter used in rice farming comes from both rainwater and irrigation water. According to the re-

port of Chapagain & Hoekstra (2010), about 37% of water use in rice production in Thailand 

is irrigation water. Without water footprint accounting one cannot be sure whether or not the 

price of exported rice covers at least the cost of water use. The problem further increases if 

the cost for irrigation water rises, as it has in the past few years. As a consequence, if Thai-

land faces water problems such as drought or water pollution, its central trade partners: In-
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donesia, Malaysia, Nigeria, Senegal, Iran, the U.S., and China, will also have to cope with an 

insufficient rice supply.  

 
Figure 5.2: Virtual-water export of rice from Thailand (source: Hoekstra & Chapagain 2008) 

 

Figure 5.3 illustrates which countries are net importers of virtual water and which are net ex-

porters. The largest net exporters are Australia, the U.S., and Canada, whereas the regions 

with the largest net import of virtual water are the EU, Japan, Mexico, North Africa, and the 

Arabian Peninsula. Nevertheless, within the EU, France is an exceptional case, which can be 

explained by its export of cereals (Hoekstra & Chapagain, 2008).  

 

 
Figure 5.3: Virtual-water balance

57
 per country, 1997-2001 (source: Hoekstra & Chapagain 2008) 

                                                        
57

 A national virtual-water flow balance can be drafted by subtracting the export volume from the import volume.  
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Water subsidies in wealthy countries have implications beyond the border, especially for ex-

ported by the EU and the U.S. When the U.S. exports water-intensive crops such as rice, it is 

also exporting very large virtual-water subsidies. Producers in other exporting countries such 

as Thailand and importing countries such as Ghana have to compete in markets distorted by 

these subsidies (UNDP, 2006). 

 

                              
Figure 5.4: left Water scarcity

58
 and right Virtual-water balance of Central and South Asia (source: 

adapted by the author) 
 

Figure 5.4 left, shows that Central Asia, India, and some parts of Thailand face moderately to 

over-exploited water resources; however, they are still net exporters of virtual-water who 

produce food for other countries (see Figure 5.4 right). This means that they use limited or 

already scarce water resources to produce and export food for other countries that have 

plenty of water such as Sweden, Finland, and the UK. For example, in Thailand, one cubic 

meter of water is valued at less than 0.06 U.S. dollars. Given all the resources consumed in 

the production process, including water, land, and labor, the benefits are on the consumption 

side (Hoekstra & Chapagain, 2008). Water is generally grossly underpriced (Rogers et al., 

2008) and the environmental cost is excluded from the price of commodities; thereby, the 

costs, once more, remain on the production side (cf. Busse, 2006; Hoekstra & Chapagain, 

2008). It can be concluded that the price of products cannot cover the full costs, especially 

the environmental costs, of water consumed in the production process. As a result, in order 

to lessen unsustainable use of water and water problems, applying another market tool is 

unavoidable. 

 

The impact of water scarcity or water pollution in Africa, South Asia, or Southeast Asia must 

not be underestimated. European consumers will experience this impact in the form of insuf-

ficient food, increasing prices for basic commodities, or even food shortages, especially in 

the winter season. It is true that not only water is necessary to produce food but also appro-

priate temperature and land. The point is if the conditions of food production in developing 

countries, such as the unsustainable use of water and the overuse of fertilizer in agriculture, 

                                                        
58

 Please consult with Water scarcity index on page 2 
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remain the same, then it is likely that most of the watersheds in those areas will face severe 

depletion and pollution, just like the Aral Sea. In the worst case, this will result in deficient 

water for agricultural use in developing countries and will seriously affect food-importing 

countries. The fact is that the main food exporters are developing countries (cf. Hoekstra & 

Chapagain, 2008; Weissmann, 1999), which normally have poor water management and 

technologies because of a lack of knowledge and financial constraints. In contrast, devel-

oped countries basically play a role as food importers who own knowledge and technologies 

regarding water management and operate under a larger financial budget. The normative 

question at the global level is whether wealthy water-rich nations should play a role in sup-

porting developing water-poor nations (cf. Busse, 2006; Hoekstra & Chapagain, 2008). Con-

cerning the relationship between food and water, as mentioned above, they must take action 

in order to preserve water resources in exporting countries and protect their own food securi-

ty. Product water footprint labeling provides room for them to play by demanding PWFL 

products from their trade partners, which will trigger and indirectly force exporting countries 

to cultivate their exported goods with water-friendlier approaches. Grote et al. (1999) pointed 

out that labeling is an effective device to pursue in countries that are relatively rich or, in oth-

er words, developed countries.  

 

Not every consumer is concerned about the sustainability of water resources, and not all 

consumers will ever be interested in expressing their convictions in supermarkets. Labeling 

agents cannot engage the entire population but maybe they can engage half of the popula-

tion such as in Sweden (cf. Boström & Klintman, 2008). To achieve the policy objectives of 

the PWFL, consumers must have preferences for certain environmental amenities and re-

spond to the information presented on the label by altering purchases toward PWFL goods. If 

social and ecological aspects are entangled with individual benefits, such as taste and 

health, then PWFL products have a good chance of being marketed successfully (cf. Belz, 

2005; Schmid et al., 2005). Consumers should select the beef or coffee that has a relatively 

low water footprint or that has its footprint in an area that does not have high water scarcity 

(Hoekstra et al., 2011). This requires that consumers have the proper information to make 

that choice, which can be fulfilled by product water footprint labeling.  

 

The PWFL plays an important role by informing consumers how much blue water was con-

sumed and how much grey water was released during the manufacturing of the product. It 

also delivers a water footprint reduction derived from water-friendlier production processes of 

the business (consult with Figure 2.4). These labels give consumers a chance to gain infor-

mation regarding how water resources were managed and used. For example, it reveals in 

which catchment blue water was consumed and where grey water was released. Consumers 

can use this information and take it a step further by searching for more information on the 

Internet. For example, they can find out whether blue water was consumed in the catchment 

that suffers from drought or water pollution problems, which can lead to environmental draw-

backs such as depletion of the watershed, and social conflicts, such as unfair water alloca-

tion or insufficient clean water in communities around the watershed. Consumers in devel-

oped countries are likely to do this kind of research, but Thai consumers still lack awareness 
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of water scarcity issues and proper education about environmental effects, and thus are un-

likely to search for this kind of information. However, there is still potential for Thai consum-

ers to change. A number of people, institutions, and other factors need to cooperate to make 

change happen (cf. PTT plc., 2010).  

 

In addition, consumers could play the role of PWFL stimulators by asking for water-intensive 

product transparency from exporting businesses and by requesting the water footprint label-

ing standard from the Thai government. These consumers could be environmental or social 

activists, as well as inhabitants who are affected by exhaustion of water resources or con-

taminated river water due to businesses’ operations. When sufficient information is available, 

consumers can make conscious choices about what they buy in order to preserve precious 

water resources, which finally sustains the eco-system of the planet (cf. Busse, 2006; Hoeks-

tra et al., 2011). At the end of the day, consumers themselves will benefit from their con-

sumption of small-water-footprint products. “Save water. Save thyself.”  

 

Ideally, to keep virtual water transfer reasonable, countries that have plenty of water have to 

produce water-intensive crops and export them to water constrained countries. However, this 

is not going to occur in reality due to such factors as climate, land, labor costs, and oppor-

tunity costs. As a consequence, water-friendly cultivation should be implemented in exporting 

countries in order to sustain their water resources. Unfortunately, most of them are develop-

ing countries, which lack the know-how and financial budget. They will not start to change the 

way they produce the product unless there is a suitable incentive. PWFL could be used as a 

market incentive for them to start shifting their production processes to water-friendly ones. 

Consumers, who have seldom or never used their purchasing power to control the behavior 

of businesses, must do so now (cf. Busse, 2006). It is time for consumers to realize that they 

are responsible for water problems in the society that produces their products, and they are 

able to solve these problems. Through demanding PWFL products, they could force busi-

nesses to improve their production processes to use less water. Moreover, they could even 

inquire about water footprint labeling standards from governments of developing countries.  

 

The power of consumers must not be undervalued because everyone on this planet is a con-

sumer (cf. Busse, 2006). If one starts to consume a PWFL product, then perhaps one’s fami-

ly, one’s community, one’s region and then one’s country will follow. The unsustainable use 

of water resources by the companies that produce our products could be stopped, if con-

sumers acknowledged that, to some extent, this is caused by their own ignorance or reck-

lessness. In failing to do so, consumers have indirectly supported the unsustainable practic-

es of companies, and if nobody is seriously concerned with this dilemma, these practices will 

directly affect the next generation and lead to a more water-constrained world. 

 

 



112  KULAWAL SUPESUNTORN 
 

 

5.6 Stakeholders Share Responsibility 

 

With respect to the globalization of the food trade, water scarcity in one country can have 

unexpected negative consequences on another country on the other side of the world. The 

severity of these consequences is not easy to estimate. As a result, water crises must not be 

classified as regional crises, but rather as global crises, which require cooperation among all 

countries. No institution can manage the challenges of water scarcity alone. This is why part-

nerships are so important (Wales et al., 2010). Due to the fact that water is a public good, 

businesses must not be the only ones who take responsibility for water resources. As a con-

sequence, it is recommended that consumers, governments, investors, and NGOs play a 

role and participate in global corporate responsibility (cf. Busse, 2006). The PWFL is not just 

another business marketing plan to produce more profit. Its ultimate purpose is to solve wa-

ter scarcity and water pollution, at least to some extent. Basically, businesses are experts at 

identifying consumer trends and in responding to them, so if consumers are interested in 

water-friendly products, businesses will respond by stocking them and promoting their eco-

logical and ethical credentials. This is a win-win-win situation for consumers, businesses and 

governments, and the environment and society. Consumers can make a sustainable choice 

with regard to water resources more easily, with market competition keeping prices in check 

as well. Businesses that get this right will see their market shares grow, and governments 

can use the collective spending power of the water-saver pound, dollar, yen, or even baht to 

help deliver their environmental and social policy goals. Ultimately, freshwater will be pre-

served and wastewater will be reduced, leading to food security and improved social welfare 

(cf. Wales et al., 2010). In order to successfully promote and market the PWFL, all benefits 

and costs from the customer’s point of view have to be taken into account. If PWFL products 

have a higher perceived value than conventional products, they will be bought and used (cf. 

Belz, 2005). Many types of eco-labels are not likely to be successful in the absence of com-

plementary public or private policies. A study of the Organization for Economic Cooperation 

and Development (OECD)59 identified several factors as critical to the success of the Blue 

Angel program. One of these factors is campaigning by consumer organizations and the me-

dia, particularly the local media and specialized press, targeting some product category la-

bels at professional purchasers. Other key factors include public procurement policies that 

support the Blue Angel program, and anticipated consumer preferences (cf. UNEP, 2005). 

 

Figure 5.5 illustrates the roles that important stakeholders can play in pursuing the reduction 

of water footprints and the launching of product water footprint labeling.  

 

First, farmers have to learn and understand the water footprint concept. Due to constraints in 

financial resources and knowledge, farmers also require support from exporting businesses 

                                                        
59

 The Organization for Economic Cooperation and Development (OECD) is an international economic organiza-
tion of thirty-four countries founded in 1961 to stimulate economic progress and world trade. It defines itself as a 
forum of countries committed to democracy and the market economy, providing a platform to compare policy 
experiences, seeking answers to common problems, identifying good practices, and coordinating the domestic 
and international policies of its members 
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and international NGOs in order to fulfill their two important tasks of reducing water footprints 

of cultivated commodities and collecting information regarding water footprint. Second, ex-

porting businesses need to thoroughly learn and understand the water footprint concept, re-

duce the water footprint in their production processes, and collect water footprint data. The 

water footprint derived from operational processes can be decreased by finding the hot spots 

of water consumption, setting water footprint reduction targets, and using benchmarks of 

water footprint reduction among factories. In order to indirectly control the water footprint in 

their supply chain, supply agreements should be signed with main suppliers. With regard to 

the PWFL, exporting businesses could begin by preparing a more water-friendly transfor-

mation plan in order to avoid bottlenecks that are likely to arise during the conversion period. 

Information about the water footprint must be collected and assembled in order to generate 

water footprint accounting. After that, exporting businesses could propose the PWFL or even 

launch it themselves. Communicating with the public is necessary to promote PWFL prod-

ucts by creating a stakeholders’ dialogue. International retailers could support exporting 

businesses by shouldering costs related to certification bodies or by collaborating with them 

in proposing or launching the label.  

 

Third, conducting the marketing of PWFL products requires the joint effort of exporting busi-

nesses and international retailers. International NGOs, such as WFN, have to provide know-

how about water footprint accounting to exporting businesses, and could either propose the 

PWFL to exporting businesses or governments, or initiate it themselves. They must act as a 

bridge between consumers and exporting businesses and become the voice of consumers in 

stimulating demand for PWFL products. The government’s engagement is comprised of 

funding farmers to implement water-friendly cultivation and applying for the TBT Agreement 

in order to gain support from developed countries in terms of know-how and technical trans-

fer. During the nascent stages of the water footprint concept, governments have to become 

educated about this concept as well. Additionally, providing financial incentives for exporting 

businesses interested in promoting the PWFL in the form of expert fees or reimbursement of 

certification costs is strongly recommended. A water-friendly procurement is an effective 

method of prompting PWFL products in developing countries. Educating consumers requires 

cooperation among local governments, international NGOs, global retailers, and exporting 

businesses. 
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Figure 5.5: Roles of stakeholders in promoting PWFL (source: compiled by the author) 

 

Finally, consumers have to educate themselves about PWFL products and request product 

transparency regarding the water footprints of products from exporting businesses. They 

must also inquire about water footprint labeling standards and have to participate in setting 

the national water footprint labeling standards, together with the government, international 

NGOs, exporting businesses, and farmers. Demand for PWFL products is undoubtedly nec-

essary in order to create a supply of these products, and consumers must choose and con-

sume PWFL products. 
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6. DISCUSSION, SUMMARY, AND OUTLOOK 

6.1 Discussion 

The following paragraphs address the advantages and disadvantages of the PWFL, low con-

sumer awareness of eco-friendly products in Thailand, and the challenges of conducting wa-

ter footprint accounting of a product. 

6.1.1 Pros and Cons of the Product Water Footprint Label 

Under perfect competition, consumers express their needs and desires as a demand, and 

companies react to those demands by supplying the goods and services that consumers 

require. Nonetheless, there are limitations in practice. For example, although consumers do 

not have the time or the capability to check all data on all products, they expect to have in-

formation about environmental and social issues when they make purchase decisions. They 

want to know the history of the food commodities they buy, but have no way of testing eco-

logical and sustainability attributes based on physical appearance (cf. Belz & Pobisch, 2005; 

Nordic Council of Ministers, 2008; Wales et al., 2010). As a result, the adoption of eco-labels 

is seen as an opportunity for increased sales through product differentiation, increased ac-

countability, or increased choice for consumers in a “greening” retail environment. The reality 

differs. There are too many products, too much information, too little time, and a shortage of 

independent, readily accessible, and understandable information about environmental per-

formance (Institute of Consumer Sciences Incorporating Home Economic, 2009). All of these 

factors decrease transparency for consumers. Eco-labeling is currently one of the main con-

sumer information tools that exists in markets around the world. It can, and in some cases 

already does, provide information to any actor making purchasing decisions on the basis of 

environmental and ethical characteristics (cf. UNEP, 2005). With respect to the survey ques-

tionnaire, some respondents raised two important arguments against the PWFL. The first 

argument is addressed in Section 6.1.1.1 and the second argument is discussed in Section 

6.1.1.2. 

6.1.1.1 Product Water Footprint Label as a Solution for Water Scarcity 

Some respondents argued that it is easier to create sustainable use of water through gov-

ernmental water policy, which directly regulates the way farmers and businesses use water. 

Government regulation, they claim, can effectively manage water resources, therefore mak-

ing a market-based instrument such as the PWFL unnecessary. While there is little doubt 

that government regulation holds the potential to solve water issues, the crucial question is 

when such regulation would be passed. The price of water is low in most regions, and efforts 

to increase the price are complicated and will take more time than launching the labeling 

scheme. It is also true that the government may be able to create policies that compel all 

sectors in the country to use less water in their operations. However, these practices often 

take time to move through the layers of government bureaucracy. Exporting businesses are 

smaller and have smaller financial budgets than governments. Thus, they can move faster 
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with more flexibility and less bureaucracy. In fact, they are not too small to launch PWFL (cf. 

Boström & Klintman, 2008). Waiting for government action is not enough, since that action 

will come presumably too late to solve the water crisis.  

 

If consumers are aware of water issues and demand water-friendly products, then a visionary 

business will try to offer these kinds of products at any cost by using less water in its produc-

tion processes along the supply chain. When consumers become educated and informed 

about the relationship between water and food, demand for PWFL products will tend to in-

crease more quickly in water-dependent countries, such as the European countries, than in 

water-sufficient countries, such as Thailand. As a consequence, preparing for product water 

footprint labeling will contribute to the competitive advantage of exporting businesses. These 

practices will take significantly less time to launch than governmental policies on the price of 

water or water management. 

6.1.1.2 Product Water Footprint Label Increases the Prices of Basic Food 

Survey respondents contended that the PWFL tends to increase the price of basic commodi-

ties and push the cost onto innocent consumers, especially in Thailand where the majority of 

inhabitants is poor. As already indicated in Section 3, the price of eco-labeled products such 

as carbon-labeled products remains the same in Thailand. As a result, businesses bear the 

additional costs rather than Thai consumers. However, even if there is a price premium on 

PWFL products, it should be acceptable because there are still plenty of substitute commodi-

ties and conventional products in the domestic market. These PWFL products are intended 

mainly for the global market. Only a minority will be offered in the domestic market. Hence, 

the majority of Thai consumers will not be affected by the markup price of PWFL products. 

Only water-concerned consumers, including individual Thai consumers and consumers in 

developed countries, will presumably share responsibility for the global resources of the 

planet by choosing PWFL products instead of other substitute products. They will view the 

markup price as insurance to secure the water resources of various catchments in exporting 

countries, which ultimately protects not only the eco-system of these regions, but also their 

own food supply. 

6.1.1.3 Product Water Footprint Label as a Communication Tool 

In the context of future trends, it is important to realize that eco-labels are not the only im-

portant communication tool that purchasers will accept. The need to actually apply a label 

depends on the nature of the relationship between the producer and customers, either indi-

vidual consumers or commercial buyers. In the case of organic agriculture, where the majori-

ty of customers are individual consumers, a mass market is being supplied by an entity with 

which the vast majority of consumers have no direct relationship. The consumer is also un-

likely to have the capacity to perform tests to ensure that the product is in fact organic, and 

probably has very minimal ability to sanction the producer if the producer is found to be dis-

honest. Thus, a physical label is needed in order to overcome a lack of trust between pro-

ducer and consumer. Nevertheless, in the case of the FSC certification and label, the rela-
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tionship is between the producer and a relatively limited number of buyers. It is quite likely 

that the producer and buyers have maintained a relationship over a number of years, and so 

understand and trust each other. It is true that the purchaser does not have much capacity to 

determine whether a product is actually from a sustainably managed forest, but the purchas-

er, unlike individual end consumers, has considerable ability to sanction a dishonest produc-

er by denying their future supply contracts. Given the market power of retailers like IKEA, 

Home Depot, and B&Q,60 this is not something most producers would risk. The lesson here 

is that the physical application of a label is not always important to the effectiveness of a 

market-based initiative to promote sustainable production. Labels are likely to be important 

when initiatives promote sustainable consumption, but only if the customer is the individual 

consumer (cf. UNEP, 2005).  

 

Dr. Lohsomboon agrees that labeling is still a useful tool to communicate with end consum-

ers. An effective label, she explains, should clearly communicate its objective and have a 

brief explanation on the product packaging, which gives consumers a chance to read before 

they make their purchase decision. The product labels that have taken off and caught the 

public’s attention have tended to deal with a single-issue and focus on a specific product. 

Examples include free-range eggs, which responded to public concerns over battery-farming 

of chickens, and dolphin-safe tuna, which followed an exposé of fishing practices (Wales et 

al., 2010). With regard to Browne et al. (2000), it is possible to combine organic certification 

with other eco-socio labels such as fair trade. Fair trade criteria include some limited envi-

ronmental aspects. An increasing number of fair trade products, notably coffee, tea, and cot-

ton, are also becoming accredited as organic. According to Dr. Aldaya, the PWFL should be 

integrated into broader labels that include other issues such as energy and fair trade. How-

ever, the author recommends applying it with some organic labels, since organic labels are 

more relevant to PWFL than energy and fair trade labels in the context of food products and 

grey water footprints that can be reduced by organic agriculture. An organic PWFL product 

offers end consumers healthy food for themselves as well as a healthier water catchment for 

the community. Furthermore, it should be noted that eco-labels like FSC are used as a “li-

cense to play,” whereas PWFL is categorized as a voluntary label. In the first case, whole-

salers and retailers seem to be more important as decision makers. However, in the second 

case, end customers exert more influence. A relevant question is whether there is consumer 

demand for water-friendly products or not. The consumer demand for PWFL products de-

pends upon whether or not consumers are aware of the PWFL, which is further discussed in 

Section 6.1.2.  

                                                        
60

 B&Q Plc is a British retailer of DIY and home improvement tools and supplies. It was founded in 1969 and is 
the second largest DIY retailer in Europe, the largest in China and the fourth largest in the world, behind The 
Home Depot, Lowe's and OBI.  

http://en.wikipedia.org/wiki/United_Kingdom
http://en.wikipedia.org/wiki/Retailer
http://en.wikipedia.org/wiki/DIY
http://en.wikipedia.org/wiki/Home_improvement
http://en.wikipedia.org/wiki/Europe
http://en.wikipedia.org/wiki/China
http://en.wikipedia.org/wiki/The_Home_Depot
http://en.wikipedia.org/wiki/The_Home_Depot
http://en.wikipedia.org/wiki/Lowe%27s
http://en.wikipedia.org/wiki/OBI_(store)
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6.1.1.4 Product Water Footprint Label Provides Insufficient Information 

There are obviously some issues with eco-labels in terms of consumer’s confusion and in-

complete information. While the water footprint is an excellent tool for companies to begin to 

understand their water use, care must be taken when communicating about the water foot-

print of a product. As mentioned in Section 2, numeric water footprints on labels do not pro-

vide information needed to make informed choices among products and consumption prac-

tices and would not reflect the complexities behind the calculation. Nor would they convey 

the impact that the water used to produce one product is having on the local watershed (The 

Coca-Cola Company, 2010). This implies that the complexities of the water footprint of a 

product cannot be communicated to end consumers by a label, and thus, other methods 

should be used to accomplish this task. According to a report by the UK Environmental Audit 

Committee (2009), adding a URL on the front of the package might spur consumers to actu-

ally log onto the website using mobile devices such as Blackberries or iPhones when they 

are shopping. While this might make shopping much more exciting for some consumers, it is 

probably not going to happen, especially in Thailand. Dr. Lohsomboon, as a label practitioner 

in Thailand, comments that adding a URL on a product might be effective in Europe, but not 

in Thailand because Thai consumers are not accustomed to finding information on their own. 

Another possible method might be to invest in television advertisements, using them to pro-

vide information about the value added to the product, but this would be costly. Dr. Lohsom-

boon also agrees that using a label is better than putting a URL on a product, if there are 

proper public relation campaigns and if consumers are well educated about the label. Corre-

spondingly, Mrs. Kimsri argues that a label is sufficient only if consumers are already familiar 

with the label and know its meaning. Even if there was no specific figure on the label, it would 

work, if consumers were well informed and educated. For example, if consumers knew that 

in order to get a PWFL the producer has to reduce water use in the production process by 

10%, then PWFL would be effective. As a result, consumers could make decisions at a 

glance upon seeing a PWFL product. So, in this case, numeric figures might not be displayed 

on the label. However, some consumers might want to know exact figures. For this group, a 

URL or QR code could be added on the packaging so that they can find that answer on their 

own.  

 

In essence, having some kind of labeling system like product water footprint labeling, that 

makes it simple for end consumers to take in information at a glance once they are familiar 

with it, will ultimately lead to great benefits in terms of consumer information and sustainable 

use of water resources.  

6.1.1.5 Product Water Footprint Label VS Product Water Footprint Report 

Some may claim that a product water footprint report in a company’s sustainability report, 

can provide more information about water footprints in terms of volume, local, or even the 

impact of water footprints. Dr. Lohsomboon comments that only researchers, investors, or 

institutions will read company annual or sustainability reports, not end consumers. Thus, la-

bels are suitable for communicating with end consumers and reports are appropriate to con-
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vey information to other stakeholders. Mrs. Kimsri, of CPF, expresses that if there are many 

labels on a product, it means that end consumers of the market accept those labels. As a 

consequence, producers try to get as many labels accepted on their products as possible. It 

seems that labeling is the most practical approach to communicating with end consumers; 

however, they are not the only interested party of a company. While some groups of stake-

holders pay attention to sustainability reports, other groups feel that labels are more im-

portant. Sustainability reports serve as a kind of business-to-business communication for 

shareholders, investors, and trade partners. Mrs. Kimsri assumes that the same source of 

information is used to publish a report and to launch a label, but slightly different information 

is included in each. Furthermore, she adds that a label on a product can give consumers 

useful information about the product and its relationship to the environment, which is longer 

lasting than a campaign, if consumers are aware of the label. Dr. Aldaya explains that the 

goals of sustainability reports and water footprint labels are different. Some consumers do 

not have the time to read a whole report and need a summary of the relevant information 

when making quick consumption choices. The report could be made available online for 

those consumers and other stakeholders who are interested.  

 

In conclusion, the author agrees with the comments mentioned above that the PWFL is more 

suitable for end consumers than a water footprint report, which should be used as a commu-

nication tool between businesses and other stakeholders such as investors and trade part-

ners. 

6.1.1.6 Limitations of Product Water Footprint Label 

TCCC (2010), a pilot company that has already calculated water footprints for its products, 

addressed the limitations of a PWFL as follows. First, as mentioned in Section 6.1.1.4, it is 

important to understand the meaning of the aggregated number of the product water foot-

print. Although the concept of a water footprint can raise public awareness of the various 

dimensions of water use, consumers and many company leaders often focus only on the 

gross numbers. They react by trying to make the numbers smaller, without considering con-

text. A product water footprint figure by itself lacks crucial information and can deliver the 

wrong message that any water use is bad, which in the end may lead to an inappropriate 

response strategy. In reality, a small water footprint in a drought-prone watershed may have 

a much more significant impact than a large water footprint in a water-rich region. Compari-

sons between water footprints must be carefully considered to ensure that they reflect the 

same scope of operation and supply chain. Second, when site-specific data are restricted, as 

is often the case, the use of public data sources will result in similar products having the 

same water footprints. For example, in the absence of site-specific data, orange juice pro-

duced by two companies that source from the same countries will have the same water foot-

print because operational water footprints are small, and any differences will be over-

whelmed by the crop water footprint. 
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PWFL can overcome some of the restraints mentioned above. It furnishes information about 

two kinds of water footprints, blue and grey water, and provides information about the 

sources of blue water consumption and the location of released grey water. Moreover, the 

label presents benchmarks for each kind of water footprint. This provides consumers a 

chance to compare the company’s performance with the benchmark, and a particular PWFL 

product with other PWFL products that consumed water in the same watershed or generated 

wastewater to the same location. Unfortunately, it cannot overcome the limitation that a label 

should offer a chance to compare PWFL products from drought-prone watersheds with 

PWFL products from water-rich regions. This might be possible only if consumers have in-

formation about the degree of water stress of both watersheds.  

 

 A B C 

Blue water footprint 57 liters 27 liters 632 liters 

Blue water benchmark 72 liters 72 liters 727 liters 

Catchment O O P 

Degree of water stress overexploited overexploited water-abundant 

Table 6.1: Comparison among PWFL products (source: compiled by the author) 

 

Table 6.1 illustrates an example. If product A has 57 liters of blue water, mainly from the “O” 

catchment, product B contains 27 liters of blue water, mainly from the “O” catchment as well, 

and product C has 632 liters of blue water mainly from the “P” catchment, the benchmark of 

both A and B is 72 liters of blue water, while C’s benchmark is 727 liters of blue water. As a 

result, it is clear that all of these products are water-friendlier than other non-labeled products 

and product B is more water-efficient than product A, though it might be more expensive than 

product A. At this stage, consumers have to weigh the benefits for water resources against 

the additional cost. Nonetheless, consumers may face information barriers in comparing 

products B and C owing to their different water catchments and benchmarks. If the “O” 

catchment is an overexploited catchment, whereas the “P” catchment is a water-abundant 

catchment, this means that product B has a small water footprint in a drought-prone water-

shed, while product C has a large water footprint in a water-rich region. As a consequence, 

product B may have a much more significant impact on water resources than product C, re-

gardless of the values of their water footprints. By using this information, consumers can 

make a more valid comparison between them and make a well-informed decision. The se-

cond issue addressed by TCCC will be discussed in Section 6.1.3.  

6.1.1.7 Summary 

According to Dr. Lohsomboon, it is true that labels are not the best way to inform people 

about products’ impact on the environment. Rather, education, books, and websites that pro-

vide the best information about day-to-day impact, such as offering carbon calculations for 

each person as well as an individual water footprint. The author agrees with Dr. Lohsomboon 

that PWFL may not be the best way to inform consumers about products’ impact on water 

resources; however, PWFL should be used as a driver to more sustainable use of water in 

the food and beverage sector. It should also be seen as a symbol that helps consumers 

make purchase decisions based on a concern for water. 
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With regard to Nilsson (2003), Busse (2006), and Wales et al. (2010), the Internet allows 

incredible interactivity between consumers and their ultimate suppliers. Companies have only 

begun to scratch the surface of what that could mean. In order to deliver information to the 

PWFL target group, the author concurs that the Internet is a practical communication chan-

nel. Currently, WFN offers a lot of information regarding various kinds of water footprint con-

cepts on its website. As a consequence, knowledge about the water footprint is available for 

every interested consumer who has access to the Internet.  

6.1.2 Low Consumer Awareness of Eco-friendly Products in Thailand  

In order to launch the PWFL, a certain degree of consumer awareness is necessary. Cur-

rently, there are no studies about consumer awareness of water issues or the water footprint 

concept related to a product. As a result, only Thai consumer awareness, gathered by in-

depth expert-interviews and the survey questionnaire, are available for evaluation.  

 

According to the MRE Foundation (2000), the labeled product must be differentiable from the 

conventional product, which means the label must be obvious to and trusted by the consum-

er. This can be accomplished with a well-functioning labeling mechanism and through con-

sumer education. Dr. Lohsomboon agrees that basic educational background is important, 

but how to transfer information to end consumers is also an issue. It requires many factors, 

such as effective public relations and a financial budget for advertising. According to Dr. 

Lohsomboon’s experience, advertisements are one way to create awareness among the 

Thai population. As a result, TGO has arranged carbon footprint campaigns for consumers. 

However, consumer awareness of the carbon footprint is still low. In the case of green labels 

or other eco-friendly products, people who buy these products are already green consumers. 

Whether labels can change a conventional consumer into a green consumer, is still ambigu-

ous. In the case of No. 5 energy-saving labels, which are the most energy saving label on 

electric products in Thailand, consumers can make a connection between environmental 

issues and cost savings. When they see this label, they know that they can save energy and 

money at the same time. Though buying these products makes their lifestyle “greener,” it is 

unclear whether their purchase is motivated by a desire to be greener or just a desire to save 

money. Dr. Lohsomboon concludes that it is very difficult to create green products in general 

and PWFL products in particular, through demand from Thai consumers. Mrs. Kimsri com-

ments that at the beginning, the image of carbon labeling was not clear, and only small 

groups of people knew what a carbon label was. CPF’s strategy is to inform end consumers 

and promote carbon-labeled products through local newspapers. Additionally, CPF will con-

tinue to release carbon-labeled products in order to familiarize end consumers with the car-

bon label. She mentions that it will take at least five years to create awareness among end 

consumers.  

 

Recently, there was a survey of UK consumer awareness of fair trade, which is noted on 

certain products by the famous social label. The survey showed that consumer awareness 

has taken off over the last decade. In 2002, only 20% of the general public claimed recogni-
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tion of fair trade labels. However, by 2008, that figure had grown to 70%, with 64% of the 

population showing an understanding of the concept behind the mark, and linking it to great-

er fairness for producers in the developing world. During the same time period, the fair trade 

market in the UK has grown from 63 to 712 million pounds, with sales of fair trade coffee 

representing more than 20% of the total UK market in 2008 (cf. Wales et al., 2010). This sur-

vey shows that creating awareness among consumers requires a long period of time.  

 

To summarize, Thai consumer awareness of PWFL products is low due to the fact that such 

products currently do not exist in the market and Thai awareness of eco-labeled is still 

vague. As a consequence, consumer education and public promotion, such as advertising, 

are necessary to improve the awareness of consumers and the general public on the envi-

ronmental and social issues surrounding PWFL products. In the survey questionnaire re-

spondents said that they never knew how much water was being used in manufacturing a 

product and they were unaware of the hidden link between food security and water scarcity. 

If only this very fact is disclosed, consumer awareness of PWFL will be created at least in 

well-educated consumer groups. Much time is needed to launch the PWFL and sell PWFL 

products domestically in Thailand. However, it might take less time to create consumer 

awareness in developed countries because they are basically familiar with eco-labeled prod-

ucts.  

6.1.3 Challenges of Water Footprint Accounting 

Currently, there are a few companies who have already conducted water footprint accounting 

for their products. This section demonstrates the practical challenges of managing water 

footprint accounting.  

 

First and foremost, water footprint accounting requires a significant amount of data, which is 

highly sensitive to just a few input parameters. Many products are produced through complex 

supply chains involving numerous growers, processors, and packaging, spread across multi-

ple continents. Consequently, one company cannot access all of the required data. This has 

been demonstrated and proven by results from pilot studies. Water footprints for products 

come mainly from the field, not from the factory. These results highlight the importance of 

including the full supply chain in water footprint accounting. It can be extremely difficult to 

map the supply chain to the field level, because certain ingredients are purchased from dis-

tributors or cooperatives that stockpile products from hundreds of farms. The analysis is fur-

ther complicated because the location of water use or farming can change, meaning that the 

flow of materials is ever-changing. This challenge can be overcome by selecting representa-

tive farms and plants for water footprinting. While data needs are still substantial, this could 

help focus the analysis (cf. The Coca-Cola Company, 2010).  

 

Second, for food and beverage products, whose ingredients are derived mainly from fields, 

most of the data required for analysis belongs to suppliers and may be considered confiden-
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tial for competitive reasons or because of concerns about comparison within their industry. 

For instance, crop yields, which can have a significant impact on the magnitude of the water 

footprint, also have implications for supplier sales and pricing strategies. Specific information 

about internal processes at manufacturing plants may also be deemed proprietary. Compa-

nies with a comprehensive operational water use management program in place may be able 

to focus their efforts on encouraging more sustainable practices for key crops in the supply 

chain (cf. The Coca-Cola Company, 2010).  

 

Third, another variable that can greatly affect water footprint accounting is the source of the 

blue water footprint required for crops. It is crucial to understand how water scarcity in a wa-

tershed varies throughout the year as well as its relationship to crop water needs or use. The 

blue water footprint is commonly presented as a single number (cf. The Coca-Cola Compa-

ny, 2010), which is the case for the PWFL that presents a volume of blue water and its main 

source. This can disguise critical spatial and temporal considerations of blue water consump-

tion. The variability of the blue water footprint is also uncertain when only an annual average 

is presented. Particularly for agricultural products or ingredients, water use can vary consid-

erably over the course of a year, as can water availability. As a result, the value of the water 

footprint will increase greatly when footprint components are disaggregated by water source. 

Besides, in order to develop appropriate response strategies, it is necessary to understand 

whether the blue water is coming from and being discharged to a river, lake, aquifer, or mul-

tiple sources. It is also important to know the season of water use and availability (cf. The 

Coca-Cola Company, 2010).  

 

Lastly, sensitivity analyses also indicated that changes in input data for the grey water foot-

print could have a significant effect on water footprint results. Data on fertilizer application, 

and leaching and runoff rates for growing operations were not generally available for the pilot 

studies, so simplified assumptions were made. Therefore, the grey water components relat-

ing to the runoff and infiltration of pesticides and fertilizers are highly uncertain. The selection 

of water quality standards for grey water footprint calculations related to operations can also 

have a significant impact on the results (cf. The Coca-Cola Company, 2010). Similarly, 

SABMiller (2010) found that the quantification of the grey water footprint is problematic as the 

methodology remains in its early stages of development, and access to robust data is difficult 

and requires considerable investment of time and resources.  

 

These mentioned challenges are not easy to overcome. However, WFN addresses solutions 

for some of these challenges as follows. First, to deal with the lack of required data, WFN 

suggests that developing more detailed guidelines regarding what default data can be used 

when accurate local estimates are not available is necessary. In this context, it is relevant to 

initiate a database with default water footprint estimates for a large variety of processes and 

products, differentiating between production regions such as countries (cf. Hoekstra et al., 

2011). TCCC (2010) suggests that if it is not possible to acquire site-specific data, regional 

averages from global datasets may be the only available source of information. For example, 
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in the absence of data for the citrus-growing region of Brazil, data was obtained from readily 

available datasets. This raises the question of whether all water footprints will look the same 

for similar agriculturally derived products when site-specific data is unavailable and inputs 

are drawn from the same global databases. Second, a practical issue is the scope of studies. 

What should be included and what can be excluded from the water footprint analysis? By 

applying a very broad scope of analysis when estimating the water footprint of a specific 

product, some ingredients will not contribute significantly to the overall water footprint of the 

product and further tracing of the supply chain does not yield additional value. WFN advices 

that a more practical experience with water footprint accounting for a variety of products is 

necessary to develop practical guidelines on what can be excluded from a product water 

footprint analysis (cf. Hoekstra et al., 2011). Third, confidentiality of information derived from 

field operations must be addressed. Some suppliers were willing to share information with 

the third party that conducted the water footprinting after a confidentiality agreement had 

been signed. Other suppliers expressed more willingness to work together through an indus-

try association to develop a water footprint for a particular region. In either case, getting the 

needed data is time-consuming and may increase project costs. This factor can also limit the 

level of informational detail that can be shared (cf. The Coca-Cola Company, 2010). Last, 

development and standardization of the methodology for calculating the grey water footprint 

as well as clear guidelines for blue water footprint are needed.  

 

In conclusion, these challenges have some degree of influence on the correctness of infor-

mation of PWFL. Nonetheless, it is not necessary to overcome all these difficulties before the 

PWFL can be applied. It can start right now with support from current technologies and 

knowledge. The PWFL should be developed continuously rather than waiting until everything 

is perfect or until all data is available. 
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6.2 Summary 

Recent market and consumer behavior studies show that consumers tend to buy more eco-

products today than they did in the past because they are aware of environmental issues and 

would like to support eco-friendly producers in order to reduce negative effects on nature. 

The first relevant question of this research is whether or not consumers will do the same 

thing in the context of water scarcity by choosing products with low water footprints 

over similar products that contain higher water footprints. Findings gained from the sur-

vey questionnaire on product water footprint labeling in Thailand show that awareness of 

water scarcity is ambiguous or respondents feel that there are other more important issues 

than water scarcity. They are willing to buy a PWFL product, but only if its price is the same 

as conventional products, or at most, 10% above markup. Nevertheless, one cannot be sure 

that they will choose a low water footprint product over others at supermarkets. As a result, it 

can be concluded that product water footprint labeling cannot be initiated by depending on 

Thai consumer demand at this time. Further study needs to be done to determine whether 

there is consumer demand for PWFL in other countries or not. If there is no demand from 

domestic or foreign consumers, big exporting businesses could play an active role, using 

PWFL in educating consumers about water problems and linkages between food consump-

tion patterns and water problems.  

 

The second relevant research question concerns the role of such stakeholders as farm-

ers, exporting businesses, international retailers, international NGOs, governments of 

developing countries, and worldwide consumers in supporting PWFL. Exporting busi-

nesses should not be the only ones who take responsibility for water resources and PWFL 

cannot be accomplished without sound global corporation among potential actors. Exporting 

businesses need to thoroughly understand the water footprint concept and must reduce the 

water footprints in their supply chains and collect water footprint data with farmers. After that, 

it is crucial to collect and assemble information about water footprints in order to generate 

water footprint accounting. Next, they could propose PWFL or even launch it themselves. 

Last, communicating with the public is necessary to promote PWFL products by creating a 

stakeholders’ dialogue. International NGOs, such as WFN, have to provide know-how about 

water footprint accounting to exporting businesses. Funding farmers to implement water-

friendly cultivation and providing financial incentives for exporting businesses interested in 

promoting the PWFL in the form of expert fees or certification costs are assigned as endeav-

ors of the governments of developing countries. International retailers could help shoulder 

the cost of certification for exporting businesses and act as a bridge between them and con-

sumers. Cooperation between international retailers and exporting businesses in either pro-

posing or launching PWFL and in formulating sound promotion and marketing plans for the 

PWFL is preferable. Educating consumers requires cooperation among local governments, 

international NGOs, global retailers, and exporting businesses. Last but not least, consumers 

have an obligation to educate themselves about water scarcity and water pollution and to use 

their buying power to force businesses to improve their production processes. 
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Since PWFL does not currently exist, there are no empirical sustainable effects on water 

resources derived from the program to report. Yet such effects can be predicted based on 

sustainable effects resulting from other labeling schemes.  

The third research relevant question is how businesses in the food and beverage sector 

can benefit from transparency in water use in the production processes by launching 

PWFL products. First, companies are able to identify and prioritize significant water use to 

reduce wastewater, both within their own operations and throughout the whole supply chain. 

This in turn might reduce water consumption and increase operational efficiency, leading to 

cost savings for companies. In some cases, companies also gain a price premium for PWFL 

products. Second, better decision making on defining potential opportunities to address poor 

wastewater treatment and associated water quality problems can be made. Third, the PWFL 

can be an effective communication tool, not only for raising consumer awareness of water 

issues, but also for communicating expectations and requirements about sustainable man-

agement of water resources to interested parties. Fourth, intangible benefits, including build-

ing brand equity and protecting a company’s license to operate could be obtained from this 

labeling. Last but not least, exporting companies in developing countries may also use the 

PWFL to promote their exported products in the global market. 

 

To answer the main research question of how product water footprint labeling can in-

duce sustainable use of water resources in the food and beverage sector, the labeling 

scheme should be summarized as follows. Product water footprint labeling aims to furnish 

consumers with the information necessary to make a sustainable purchasing decision, initi-

ate a dialogue in relation to competitors, policymakers, and consumers, and drive the market 

toward the requirements and goals of PWFL. These include sustainable use of freshwater in 

the food and beverage sector. If consumers have this information, they are better informed to 

choose products with a lower negative impact on the environment. All this in turn would force 

companies to find ways to use less water in their production chains, in order to obtain a 

PWFL. This would lead to an increase in freshwater for ecological uses and a decrease in 

contaminated water. In addition to altering consumer behavior, PWFL might compel manu-

facturers to be more water-concerned, as in the case of the dolphin-tuna controversy and 

eco-labels. Once a critical mass of businesses has applied successfully for an eco-label with-

in a certain market segment, the remaining companies find themselves under considerable 

market pressure. Another important possible and expected positive effect on society derived 

from PWFL includes improvement of human health and welfare through food security. It also 

has the potential to reduce conflicts about water resources between and within countries, 

especially those in the Near East. 
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6.3 Outlook 

Water problems cannot be solved by national or regional action plans alone. They require 

international or global action plans. If actions are not taken now to manage water demand, 

the future security of the water supply will not be stable. Water efficiency and conservation 

are essential to securing our future supply, and simple technological and behavioral changes 

can save significant volumes of water (the Environmental Audit Committee, 2009). Historical-

ly, profits have driven the direction of companies. However, stewardship among stakeholders 

involves much more than the bottom line. It is the time for businesses to waive short-term 

gains and concentrate on long-term value, not only for themselves but also for their commu-

nities and for the planet. There is no doubt that the cooperation of businesses plays a central 

role in solving the world’s water problems since the business sector is the most powerful 

mechanism for creating a functioning society and matching needs with goods and services 

(cf. Esty & Winston, 2006). Companies can be a leading group in forcing society to care for 

the environment, protect shared natural assets, and prove that financial and environmental 

success can be accomplished together.  

 

Product water footprint labeling will help inform consumer choice and engage people in tack-

ling water scarcity. However, taken alone, labeling is unlikely to be a sufficient force for driv-

ing transformational shifts in consumer behavior and it should not be viewed in isolation. Ra-

ther it should be complimented by a more holistic approach, coupled with proactive action 

from companies and governments to guide consumer behavior (cf. the Environmental Audit 

Committee, 2009; Wales et al., 2010). Finally, advantages from water-saving production pro-

cesses, stimulated by a marketing tool like the PWFL, will trigger other companies in the food 

and beverage sector to be more conscious of water resources. Consequently, it will ultimate-

ly inspire people to build companies and create industries that are not just innovative and 

powerful, but caring about the world’s future too (cf. Esty & Winston, 2006). 

 

If ecological requirements are not respected, the environment that sustains life will erode 

(UNDP, 2006). It is significant to acknowledge that PWFL is not and will not be the only solu-

tion to the problem of unsustainable water consumption, but rather it will be one tool in a 

toolbox of sustainable water use options.  
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ANNEX 

Annex 1: Survey Questionnaire 

1.1 Structure and Goals of Survey Questionnaire 
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1.2 Paper-based Survey Questionnaire (Thai) 
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1.3 Survey Questionnaire Feedback (English)  

Internet-based Survey Questionnaire 

85 Thai respondents participate in the internet-based survey questionnaire. 

 

1. Questions from video 

1.1 Which format do you prefer to use as the Water Footprint label? 

 
 A B C D E F No com-

ment 
No an-
swer 

Label 

  
 

   

  

Description See more detail in the introduction part of the research. 

Amount 26 4 12 3 26 6 7 1 

Percent  31% 5% 14% 4% 31% 7% 8% 31% 

 

1.2 Why? 

The water drop with the earth 

- It is nice, polite and easy to understand 

- The water drop with the earth is better than the footprint in two aspects: 

communicating information about water footprint and creating awareness. 

- The earth in a water drop makes consumers feel that they do it for the 

earth and the environment (save water for save world). 

- It is impolite to put the footprint on food packages though it is more beauti-

ful than the water drop with the earth. 

- The footprint has a negative meaning. 

The footprint 

- The footprint delivers the meaning of the water footprint concept, yet not 

so attractive as the water drop with the earth. 

0 5 10 15 20 25 30

A

B

C

D

E

F

No comment

No answer
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- Nice picture and easy to understand 

- The footprint as a logo might be compatible with the Carbon footprint in 

the future 

3,000 l/kg with average 3,400 l/kg 

- Easy to understand 

- Comparison between actual water footprints and average water footprints 

makes it’s easy for consumers to understand and see the difference. 

- Actual water footprints inform consumers how much water is needed to 

produce one unit of a product. 

- The percentage should be added on the logo without minus signal. 

- Huge gap between actual and average water footprints shows that pro-

ducers care for water resources more than other competitors. 

- Consumers have a chance to make purchase decision by depending on 

water used in production processes, so that they can be apart of more ef-

fective water use by producers. 

- Average amount of water footprint gives a clear picture more than per-

centage of reduction of water footprints. 

- Reduction amount of water footprints could lead to misunderstanding of 

the meaning. 

- 400 l/kg with average 3,400 l/kg 

- It is easy to understand at a glance how much water is saved without cal-

culation. 

- The percentage should be added on the logo as well. 

- Reduced percentage of water footprints could lead to misunderstanding of 

the meaning. 

- Minus signal on the logo could lead to the negative perception of a prod-

uct. 

- Displaying reduction of water footprints allows customers to be able to 

compare water footprints of milk with water footprints of an egg because 

sometimes it is difficult to create a benchmark of some products.  

-11.8% 

- Percentage shows how much water is saved and allows consumers to 

compare with other products in terms of kind and content. 

- Percentage provides a clear picture of water saving. 

- Average should be added as well. 

- Easy to compare at a glance 

No comment 

- Honestly, I don’t agree with this subject. 

- Logo should be reviewed because all of them cannot delivery clear infor-

mation about the water footprint concept to end consumers. Nonetheless, I 

prefer reduced percentage because it is easy to understand. 
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1.3 How much do you want to pay for 10 Water Footprint labeled eggs? (If 10 con-

ventional eggs cost 30 Baht) 

 
 33 Baht 36 Baht 39 Baht No comment Other  No answer 

Amount 49 13 0 1 22 0 

Percent  58% 15% 0% 1% 26% 0% 

 

1.4 How much do you want to pay for Water Footprint labeled 1 liter of milk? (If 

conventional 1 liter of milk costs 40 Baht) 

 
 44 Baht 48 Baht 52 Baht No comment Other  No answer 

Amount 49 11 1 1 23 0 

Percent  58% 13% 1% 1% 27% 0% 

 

1.5 How much do you want to pay for Water Footprint labeled 5 kg rice? (If conven-

tional 5 kg rice cost 150 Baht) 

 
 165 Baht 180 Baht 195 Baht No comment Other  No answer 

Amount 49 9 3 1 23 0 

Percent  58% 11% 4% 1% 27% 0% 

 

33 Baht

36 Baht

39 Baht

No comment

Other

No answer

44 Baht

48 Baht

52 Baht

No comment

Other

No answer

165 Baht

180 Baht

195 Baht

No comment

Other

No answer
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1.6 How much do you want to pay for Water Footprint labeled 1 kg chicken meat? 

(If conventional 1 kg chicken meat costs 90 Baht) 

 
 99 Baht 108 Baht 117 Baht No comment Other  No answer 

Amount 49 12 0 1 23 0 

Percent  58% 14% 0% 1% 27% 0% 

Other (for questions 1.3 – 1.6) 

- The same price 

- If the water footprint label increases prices, I don’t think that Thais are 

going to buy them. 

- I won’t buy it. 

- Mark up price should be 5% not 10%. 

- How could we prove that producers really reduced their water use in 

production processes? 

- The price should depend on water saving. 

- I have no idea about the cost of production. 

- The same price as usual but the government should offer producers 

some incentives. 

- The price should be decreased because costs of water use are reduced 

as a result of water saving in production processes. 

  

99 Baht

108 Baht

117 Baht

No comment

Other

No answer
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2. Water 
2.1 Water is a finite resource. Do you agree with that? 

 
 Agree  Disagree  No comment No answer 

Amount 79 6 0 0 

Percent  93% 7% 0% 0% 

 

2.2 Why? 

Agree 

- Awareness about water scarcity is necessary. 

- Population growth and water consumption are not compatible with water 

resources. 

- Global warming causes water scarcities. 

- Some factors in the environment are disturbed and as a consequence 

other resources such as water are affected. 

- Freshwater is limited. 

- Insufficient forests lead to water scarcities.  

- Water scarcities depend heavily on geography. 

- We have a lot of rain per year but we have poor water management plans 

as well. 

- We must have our owned water management plan in case that water is 

suddenly unavailable.  

- Water is a basic element of every life. 

- Clean water is limited. 

- Thailand faces water scarcity only in dry season and it impacts tremen-

dously on exported agriculture products. 

- Accesses to water resources are limited. 

Disagree 

- Actually, there is a plenty of water on this planet and the report of the UN 

also insisted that there is enough water for everyone. Water scarcities are 

in fact because of poor water governances, corruptions, lack of human re-

sources and budget in order to manage it properly. 

- Water is still on this planet. It just changes its form into other forms. 

- Water can be reused and recycled not like oil. 

 

Agree

Disagree

No comment

No answer
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2.3 Please assess the extent, agriculture contributes to the global use of water (in 

percent). 

 
  Less than 

20% 
20% - 40% 40% - 60% 60% - 80% More than 

80% 
No answer 

Amount 9 18 40 13 4 1 

Percent  11% 21% 47% 15% 5% 1% 

 
2.4 "No water = No food" do you agree with that? 

 

 
 Agree  Disagree  No comment No answer 

Amount 75 8 1 1 

Percent  88% 9% 1% 1% 

 

2.5 Why? 

Agree 

- Water is the main factor of agriculture.  

- Without water there will be no plant and food for both animals and human 

being. 

- Agriculture sector needs water as well as food industry sector. 

- We cannot live without water. 

- Without water can lead to no food, no clothes, no shelters, no electricity, 

no fuel, etc.  

Disagree 

- Water is more important than food. 

- We can live 2-3 days without water but we can live for a week without 

food. 

- No water = no life 

0 5 10 15 20 25 30 35 40 45

 Less than 20%

20% - 40%

40% - 60%

60% - 80%

More than 80%

No answer

Agree

Disagree

No comment

No answer
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2.6 Please address your opinion, how important Thailand's water problems is. 

 
 1  

Not im-
portant  

2 3 4 5 
Most im-
portant 

No answer 

Amount 1 0 3 16 65 0 

Percent  1% 0% 4% 19% 76% 0% 

 

2.7 Does the problem/do problems from Q 2.6 have effect on your personal life? 

 
 1  

No impact  
2 3 4 5 

Big impact 
No answer 

Amount 2 0 10 21 51 1 

Percent  2% 0% 12% 25% 60% 1% 

 

2.8 Please assess, how much the following causes contribute to water problems in 

Thailand. 

- Global warming that causes droughts, unseasonal rain, and floods 

 
 1  

Irrelevant  
2 3 4 5 

Most relevant 
No answer 

Amount 1 0 4 37 43 0 

Percent  1% 0% 5% 44% 51% 0% 
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- Population growth that increases demand for water (drink water and for daily life: 

sanitation etc.) 

 
 1  

Irrelevant  
2 3 4 5 

Most relevant 
No answer 

Amount 0 1 16 30 37 1 

Percent  0% 1% 19% 35% 44% 1% 

 

- Trend of water hungry lifestyles (too often car washing, bath, etc.) 

 
 1  

Irrelevant  
2 3 4 5 

Most relevant 
No answer 

Amount 0 5 18 33 29 0 

Percent  0% 6% 21% 39% 34% 0% 

 

- Agriculture uses water inefficiently or carelessly 

 
 1  

Irrelevant  
2 3 4 5 

Most relevant 
No answer 

Amount 1 4 29 34 17 0 

Percent  1% 5% 34% 40% 20% 0% 

 

  

0 5 10 15 20 25 30 35 40
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5

No answer
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No answer
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5

No answer
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- Industries release waste water without (proper) treatment 

 
 1  

Irrelevant  
2 3 4 5 

Most relevant 
No answer 

Amount 0 2 7 22 54 0 

Percent  0% 2% 8% 26% 64% 0% 

 

- Lack of efficient water management policy from the government 

 
 1  

Irrelevant  
2 3 4 5 

Most relevant 
No answer 

Amount 0 1 8 25 51 0 

Percent  0% 2% 8% 26% 64% 0% 

 

2.9 How important is it in your opinion, to solve water problems in Thailand? 

 
 1  

Not important  
2 3 4 5 

Most important 
No answer 

Amount 1 0 5 21 57 1 

Percent  1% 0% 6% 25% 67% 1% 
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2.10 Please assess, to what extent that following persons/institutions are "responsi-

ble" for water problems. 

- Farmers/producers 

 
 1  

Not responsible  
2 3 4 5 

Most responsi-
ble 

No answer 

Amount 0 4 14 40 27 0 

Percent  0% 5% 16% 47% 32% 0% 

 

- Business/Industry 

 
 1  

Not responsible  
2 3 4 5 

Most responsi-
ble 

No an-
swer 

Amount 0 0 4 23 57 1 

Percent  0% 0% 5% 27% 67% 1% 

 

- Politicians/government 

 
 1  

Not responsi-
ble  

2 3 4 5 
Most responsi-

ble 

No answer 

Amount 0 2 4 12 66 1 

Percent  0% 2% 5% 14% 78% 1% 
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- NGOs 

 
 1  

Not responsible  
2 3 4 5 

Most responsi-
ble 

No answer 

Amount 5 2 24 28 23 3 

Percent  6% 2% 28% 33% 27% 4% 

 

- Consumers 

 
 1  

Not responsible  
2 3 4 5 

Most responsible 
No an-
swer 

Amount 0 0 13 33 39 0 

Percent  0% 0% 15% 39% 46% 0% 

 

2.11 Please assess, to what extent that following persons/institutions should partici-

pate in "solving" water problems. 

- Farmers/producers 

 
 1  

Not responsible  
2 3 4 5 

Most responsi-
ble 

No answer 

Amount 0 3 10 35 36 1 

Percent  0% 4% 12% 41% 42% 1% 
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- Business/Industry 

 
 1  

Not responsible  
2 3 4 5 

Most responsi-
ble 

No answer 

Amount 0 0 4 17 64 0 

Percent  0% 0% 5% 20% 75% 0% 

 
- Politicians/government 

 
 1  

Not responsible  
2 3 4 5 

Most responsi-
ble 

No answer 

Amount 0 1 3 14 67 0 

Percent  0% 1% 4% 16% 79% 0% 

 
- NGOs 

 
 1  

Not responsible  
2 3 4 5 

Most responsible 
No answer 

Amount 5 3 19 32 24 2 

Percent  6% 4% 22% 38% 28% 2% 
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- Consumers 

 
 1  

Not responsible  
2 3 4 5 

Most responsible 
No an-
swer 

Amount 0 1 8 25 49 2 

Percent  0% 1% 9% 29% 58% 2% 

 
3. Product Water Footprint Label 

3.1 Are you generally interested in Eco-label on a product? 

 
 1  

Least   
2 3 4 5 

Most 
No answer 

Amount 3 10 30 31 11 0 

Percent  4% 12% 35% 36% 13% 0% 

 

3.2 Does an Eco-label have an influence on your purchase decision? 

 
 1  

Least   
2 3 4 5 

Most 
No answer 

Amount 5 10 27 29 13 1 

Percent  6% 12% 32% 34% 15% 1% 
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3.3 A Water Footprint labeled product shows that the producer has already im-

proved/adapted/developed its production process to use less water 

 
 Yes  No  No comment No answer 

Amount 76 4 4 1 

Percent  89% 5% 5% 1% 

 

3.4 A Water Footprint labeled product shows that the producer has the social re-

sponsibility by using less water in its production process. 

 
 Yes  No  No comment No answer 

Amount 73 4 6 2 

Percent  86% 5% 7% 2% 

 

3.5 Do you think that the quality of a Water Footprint labeled product is better than 

non-labeled products in the same range? 

 
 1  

Disagree 
2 3 4 5 

Agree 
No an-
swer 

Amount 15 9 30 14 15 2 

Percent  18% 11% 35% 16% 18% 2% 
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3.6 Is a Water Footprint label trustworthy, if it is put forward and is controlled by the 

third party? 

 
 1  

Definitely 
2  

To some extent 
3 

 No, hardly 
4  

Not at all 
No comment No answer 

Amount 21 55 3 2 2 2 

Percent  25% 65% 4% 2% 2% 2% 

 

3.7 Is a Water Footprint label trustworthy, if it is put forward and is controlled by the 

producer without third party's participation? 

 
 1  

Definitely 
2  

To some extent 
3 

 No, hardly 
4  

Not at all 
No comment No answer 

Amount 1 13 42 26 1 2 

Percent  1% 15% 49% 31% 1% 2% 

 
4. The role of consumer in supporting the Product Water Footprint Labeling 

4.1 Please assess how often do you buy food and beverage products from the fol-

lowing options. 

- Grocery store 

 
 1  

Never 
2 3 4 5 

Always 
No answer 

Amount 3 45 26 8 3 0 

Percent  4% 53% 31% 9% 4% 0% 
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- Convenient store e.g. 7-Eleven 

 
 1  

Never 
2 3 4 5 

Always 
No answer 

Amount 0 8 16 39 19 3 

Percent  0% 9% 19% 46% 22% 4% 

 

- Supermarket e.g. Tops, Foodland, Gourmet Market, Villa Market 

 
 1  

Never 
2 3 4 5 

Always 
No answer 

Amount 0 8 16 37 24 0 

Percent  0% 9% 19% 44% 28% 0% 

 

- Discount store e.g. Lotus, Big C, Carrefour 

 
 1  

Never 
2 3 4 5 

Always 
No answer 

Amount 0 10 21 27 27 0 

Percent  0% 12% 25% 32% 32% 0% 
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- Wholesale e.g. Makro 

 
 1  

Never 
2 3 4 5 

Always 
No answer 

Amount 12 43 16 8 5 1 

Percent  14% 51% 19% 9% 6% 1% 

 

- Farmers/producers 

 
 1  

Never 
2 3 4 5 

Always 
No answer 

Amount 31 34 15 2 2 1 

Percent  36% 40% 18% 2% 2% 1% 

 

4.2 How often do you buy products with environmental labels (green label, carbon 

label etc.)? 

 
 1  

Never 
2 3 4 5 

Always 
No answer 

Amount 8 19 27 19 8 4 

Percent  9% 22% 32% 22% 9% 5% 
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4.3 Please assess how often do you buy Eco-labeled food and beverage products 

from the following options. 

- Grocery store 

 
 1  

Never 
2 3 4 5 

Always 
No answer 

Amount 42 17 14 7 0 5 

Percent  49% 20% 16% 8% 0% 6% 

 

- Convenient store e.g. 7-Eleven 

 
 1  

Never 
2 3 4 5 

Always 
No answer 

Amount 20 16 23 19 4 3 

Percent  24% 19% 27% 22% 5% 4% 

 

- Supermarket e.g. Tops, Foodland, Gourmet Market, Villa Market 

 
 1  

Never 
2 3 4 5 

Always 
No answer 

Amount 9 13 28 26 8 1 

Percent  11% 15% 33% 31% 9% 1% 
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- Discount store e.g. Lotus, Big C, Carrefour 

 
 1  

Never 
2 3 4 5 

Always 
No answer 

Amount 11 15 25 24 8 2 

Percent  13% 18% 29% 28% 9% 2% 

 

- Wholesale e.g. Makro 

 
 1  

Never 
2 3 4 5 

Always 
No answer 

Amount 28 25 22 4 2 4 

Percent  33% 29% 26% 5% 2% 5% 

 

- Farmers/producers 

 
 1  

Never 
2 3 4 5 

Always 
No answer 

Amount 43 18 14 6 1 3 

Percent  51% 21% 16% 7% 1% 4% 
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4.4 Do you as a consumer can influence producers to make them display the water 

footprint of their products? 

 
 1 

Yes Absolutely  
2 

To some extent 
3  

No, hardly 
4 

Not at all 
No 

comment 
No answer 

Amount 15 45 16 8 1 0 

Percent  18% 53% 19% 9% 1% 0% 

 

4.5 Do you agree? By purchasing water footprint labeled products you (as a con-

sumer) can contribute to reduce water problems, because producers improve 

their production processes in order to use less water. 

 
 Yes  No  No comment No answer 

Amount 74 5 6 0 

Percent  87% 6% 7% 0% 

 

4.6 Would you recommend your friends to buy water footprint labeled food and 

beverage products? 

 
 Yes  No  No comment No answer 

Amount 60 9 13 3 

Percent  71% 11% 15% 4% 
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5. General information of respondent 

5.1 Age of respondent (years) 

 
 Less than 25 25-34  35-44 45-54 55-64 More than 64 No answer 

Amount 4 37 20 19 5 0 0 

Percent  5% 44% 24% 22% 6% 0% 0% 

 
5.2 Gender of respondent 

 
 Female Male 

Amount 49 36 

Percent  58% 42% 

 
5.3 Family status of respondent 

 
 Living  

with parent  
Living with  

children 
Living 
alone 

Living togeth-
er/marriage without 

children 

Living togeth-
er/marriage with 

children 

No answer 

Amount 35 2 17 13 18 0 

Percent  41% 2% 20% 15% 21% 0% 
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5.4 Education status of respondent 

 
 Primary 

school 
Secondary 

school 
(Age 13-15) 

Secondary 
school 

(Age 16-18) 

Vocational certifi-
cate/diploma  

Bachelor 
degree 

Master 
Degree 

Ph.D. Others 

Amount 0 0 0 1 36 46 2 0 

Percent  0% 0% 0% 1% 42% 54% 2% 0% 

 

5.5 Occupation of respondent 

 
 Student Civil ser-

vice/state-
owned com-

pany 

Private 
owned 

company 

Employee   Housewife  Unemployed Others  No 
answer 

Amount 16 15 21 22 2 3 6 0 

Percent  19% 18% 25% 26% 2% 4% 7% 0% 

 
5.6 Location of respondent 

 
 Bangkok Central North East Northeast 

(Isan) 
South Foreign 

countries 
No  

answer 

Amount 40 11 4 4 4 3 8 11 

Percent  47% 13% 5% 5% 5% 4% 9% 13% 
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1. Central of Thailand includes Bangkok Metropolitan Region61 (1), Nakhon 
Pathom (1), Nonthaburi (7), Pathum Thani (1), Phra Nakhon Si Ayutthaya 
(1). 

2. North of Thailand includes Chiang Mai (3), Lamphun (1). 
3. East of Thailand includes Chonburi (1), Rayong (1), Trat (2). 
4. Northeast of Thailand includes Buri Ram (1), Nakhon Ratchasima (1), Su-

rin (1), Ubon Ratchathani (1). 
5. South of Thailand includes Pattani (2), Trang (1). 
6. Foreign countries include Germany (1), Hawaii, U.S. (1), Massachusett, 

U.S. (1), not in Thailand (2), Padova, Italy (1), Sweden (1), Switzerland 
(1). 

 
5.7 Income of respondent pro month (Baht) 

 
 Less than 

10,001  
10,001 – 
30,000 

30,001 – 
50,000 

50,001 – 
80,000 

80,001 - 
120,000 

More than 
120,000  

No answer 

Amount 5 19 23 15 8 14 1 

Percent  6% 22% 27% 18% 9% 16% 1% 

 

                                                        
61

 Bangkok Metropolitan Region includes Nakhon Pathom, Nonthaburi, Pathum Thani, Samut Prakan and Samut 
Sakhon.  
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Paper-based survey questionnaire 
Fifty respondents participate in the paper-based survey questionnaire. 
 

1. Questions from video 
1.1 Which format do you prefer to use as the Water Footprint label? 

 
 A B C D E F No com-

ment 
No an-
swer 

Label 

      

  

Description See more detail in the introduction part of the research. 

Amount 22 3 11 0 11 2 1 0 

Percent  44% 6% 22% 0% 22% 4% 2% 0% 

 

1.2 Why? 
The water drop with the earth 

- It is nice, polite, attractive and easy to understand 
- The water drop directly communicates about water and suits with every 

nation in the world. 
- The water drop looks more polite than the footprint. 
- The footprint should not be on food packages. 

The footprint 
- The footprint is a unique logo. 
- The footprint refers to the water footprint concept. 

3,000 l/kg with average 3,400 l/kg 
- Easy to understand 
- Comparison between actual water footprints and average water footprints 

makes it easy for consumers to understand and see the difference. 
- There is no minus signal on the logo. 

- 400 l/kg with average 3,400 l/kg 
- It is easy to understand at a glance how much water is saved. 

-11.8% 
- Percentage provides a clear picture of water saving. 
- Easy to understand and compare with other competitors 

No comment 
- It is unreasonable. 
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1.3 How much do you want to pay for 10 Water Footprint labeled eggs? (If 10 

conventional eggs cost 30 Baht) 
 

 
 33 Baht 36 Baht 39 Baht No comment Other  No answer 

Amount 11 4 1 9 25 0 

Percent  22% 8% 2% 18% 50% 0% 

 

1.4 How much do you want to pay for Water Footprint labeled 1 liter of milk? (If 

conventional 1 liter of milk costs 40 Baht) 

 
 44 Baht 48 Baht 52 Baht No comment Other  No answer 

Amount 11 2 2 9 26 0 

Percent  22% 4% 4% 18% 52% 0% 

 

1.5 How much do you want to pay for Water Footprint labeled 5 kg rice? (If con-

ventional 5 kg rice cost 150 Baht) 

 
 165 Baht 180 Baht 195 Baht No comment Other  No answer 

Amount 11 2 2 10 25 0 

Percent  22% 4% 4% 20% 50% 0% 

 

33 Baht

36 Baht

39 Baht

No comment

Other

No answer

44 Baht

48 Baht

52 Baht

No comment

Other

No answer

165 Baht

180 Baht

195 Baht

No comment

Other



ANNEX  LV 

 

 

1.6 How much do you want to pay for Water Footprint labeled 1 kg chicken meat? 

(If conventional 1 kg chicken meat costs 90 Baht) 

 
 99 Baht 108 Baht 117 Baht No comment Other  No answer 

Amount 14 1 1 10 24 0 

Percent  28% 2% 2% 20% 48% 0% 

 

Other (for questions 1.3 – 1.6) 

- Same price as usual 

- 31 Baht/41 Baht/155 Baht/93 Baht 

- Prices should be decreased because costs of water use are reduced as 

a result of water saving in production processes. 

  

99 Baht

108 Baht

117 Baht

No comment
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No answer
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2 Water 
2.1 Water is a finite resource. Do you agree with that? 

 
 Agree  Disagree  No comment No answer 

Amount 45 4 1 0 

Percent  90% 8% 2% 0% 

 

2.2 Why? 

Agree 

- Awareness about water scarcity is necessary. 

- Population growth and water consumption are not compatible with water 

resources. 

- Global warming causes water scarcities. 

- Freshwater is limited. 

- Insufficient forests lead to water scarcities.  

- We have poor water management plans. 

- Clean water is limited. 

- We should conserve water in everyday life. 

Disagree 

- In fact, poor water governances cause water scarcities. 

- Clean water is limited. 

- Water can be reused. 

No comment 

- In the future, we can produce or reuse water by new technologies. How-

ever, we should carefully use it at this moment. 

  

Agree

Disagree

No comment

No answer
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2.3 Please assess the extent, agriculture contributes to the global use of water (in 

percent). 

 
  Less than 20% 20% - 40% 40% - 60% 60% - 80% More than 80% No answer 

Amount 1 9 24 13 3 0 

Percent  2% 18% 48% 26% 6% 0% 

 

2.4 "No water = No food" do you agree with that? 

 
 Agree  Disagree  No comment No answer 

Amount 46 4 0 0 

Percent  92% 8% 0% 0% 

 

2.5 Why? 

Agree 

- Water is the main factor of agriculture.  

- Without water there will be no plant and food for both animals and human 

being. 

- Agriculture sector needs water as well as food industry sector. 

- We cannot live without water. 

Disagree 

- Water is more important than food. 

- We cannot live without water but we can live without food. 
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2.6  Please address your opinion, how important Thailand's water problems is. 

 
 1  

Not important  
2 3 4 5 

Most important 
No answer 

Amount 0 0 1 6 43 0 

Percent  0% 0% 2% 12% 86% 0% 

 

2.7  Does the problem/do problems from Q 2.6 have effect on your personal life? 

 
 1  

No impact  
2 3 4 5 

Big impact 
No answer 

Amount 0 0 0 15 35 0 

Percent  0% 0% 0% 30% 70% 0% 

 

2.8 Please assess, how much the following causes contribute to water problems 

in Thailand. 

- Global warming that causes droughts, unseasonal rain, and floods 

 
 1  

Irrelevant  
2 3 4 5 

Most relevant 
No answer 

Amount 0 0 5 15 30 0 

Percent  0% 0% 10% 30% 60% 0% 
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- Population growth that increases demand for water (drink water and for daily life: 

sanitation etc.) 

 
 1  

Irrelevant  
2 3 4 5 

Most relevant 
No answer 

Amount 0 0 8 16 26 0 

Percent  0% 0% 16% 32% 52% 0% 

 

- Trend of water hungry lifestyles (too often car washing, bath, etc.) 

 
 1  

Irrelevant  
2 3 4 5 

Most relevant 
No answer 

Amount 0 1 13 21 15 0 

Percent  0% 2% 26% 42% 30% 0% 

 

- Agriculture uses water inefficiently or carelessly 

 
 1  

Irrelevant  
2 3 4 5 

Most relevant 
No answer 

Amount 0 6 20 18 6 0 

Percent  0% 12% 40% 36% 12% 0% 
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- Industries release waste water without (proper) treatment 

 
 1  

Irrelevant  
2 3 4 5 

Most relevant 
No answer 

Amount 0 0 3 11 36 0 

Percent  0% 0% 6% 22% 72% 0% 

 

- Lack of efficient water management policy from the government 

 
 1  

Irrelevant  
2 3 4 5 

Most relevant 
No answer 

Amount 0 3 4 13 30 0 

Percent  0% 6% 8% 26% 60% 0% 

 

2.9 How important is it in your opinion, to solve water problems in Thailand? 

 
 1  

Not important  
2 3 4 5 

Most important 
No answer 

Amount 0 1 1 9 39 0 

Percent  0% 2% 2% 18% 78% 0% 
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2.10 Please assess, to what extent that following persons/institutions are 

"responsible" for water problems. 

- Farmers/producers 

 
 1  

Not responsible  
2 3 4 5 

Most responsible 
No answer 

Amount 2 3 8 26 11 0 

Percent  4% 6% 16% 52% 22% 0% 

 

- Business/Industry 

 
 1  

Not responsible  
2 3 4 5 

Most responsi-
ble 

No answer 

Amount 0 2 2 19 27 0 

Percent  0% 4% 4% 38% 54% 0% 

 

- Politicians/government 

 
 1  

Not responsible  
2 3 4 5 

Most responsible 
No answer 

Amount 1 1 1 12 35 0 

Percent  2% 2% 2% 24% 70% 0% 
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- NGOs  

 
 1  

Not responsible  
2 3 4 5 

Most responsible 
No answer 

Amount 2 2 13 21 12 0 

Percent  4% 4% 26% 42% 24% 0% 

 

- Consumers 

 
 1  

Not responsible  
2 3 4 5 

Most responsi-
ble 

No answer 

Amount 0 3 4 30 13 0 

Percent  0% 6% 8% 60% 26% 0% 

 

2.11 Please assess, to what extent that following persons/institutions should 

participate in "solving" water problems. 

- Farmers/producers 

 
 1  

Not responsi-
ble  

2 3 4 5 
Most responsible 

No answer 

Amount 0 3 7 27 13 0 

Percent  0% 6% 14% 54% 26% 0% 
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- Business/Industr 

 
 1  

Not responsi-
ble  

2 3 4 5 
Most responsible 

No an-
swer 

Amount 0 0 1 22 27 0 

Percent  0% 0% 2% 44% 54% 0% 

 

- Politicians/government 

 
 1  

Not responsible  
2 3 4 5 

Most responsible 
No answer 

Amount 0 1 1 5 43 0 

Percent  0% 2% 2% 10% 86% 0% 

 

- NGOs 

 
 1  

Not responsible  
2 3 4 5 

Most responsible 
No an-
swer 

Amount 1 6 15 16 12 0 

Percent  2% 12% 30% 32% 24% 0% 
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- Consumers 

 
 1  

Not responsible  
2 3 4 5 

Most responsi-
ble 

No answer 

Amount 0 2 10 21 17 0 

Percent  0% 4% 20% 42% 34% 0% 

 

3 Product Water Footprint Label 

3.1 Are you generally interested in Eco-label on a product? 

 
 1  

Least   
2 3 4 5 

Most 
No answer 

Amount 3 3 20 18 6 0 

Percent  6% 6% 40% 36% 12% 0% 

 

3.2 Does an Eco-label have an influence on your purchase decision? 

 
 1  

Least   
2 3 4 5 

Most 
No answer 

Amount 3 3 21 16 7 0 

Percent  6% 6% 42% 32% 14% 0% 
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3.3 A Water Footprint labeled product shows that the producer has already im-

proved/adapted/developed its production process to use less water 

 
 Yes  No  No comment No answer 

Amount 34 7 9 0 

Percent  68% 14% 18% 0% 

 

3.4 A Water Footprint labeled product shows that the producer has the social re-

sponsibility by using less water in its production process. 

 
 Yes  No  No comment No answer 

Amount 35 8 7 0 

Percent  70% 16% 14% 0% 

 

3.5 Do you think that the quality of a Water Footprint labeled product is better than 

non-labeled products in the same range? 

 
 1  

Disagree 
2 3 4 5 

Agree 
No answer 

Amount 4 7 16 10 13 0 

Percent  8% 14% 32% 20% 26% 0% 
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3.6 Is a Water Footprint label trustworthy, if it is put forward and is controlled by 
the third party? 

 
 1  

Definitely 
2  

To some extent 
3 

 No, hardly 
4  

Not at all 
No comment No answer 

Amount 7 33 5 3 2 0 

Percent  14% 66% 10% 6% 4% 0% 

 

3.7 Is a Water Footprint label trustworthy, if it is put forward and is controlled by 
the producer without third party's participation? 

 
 1  

Definitely 
2  

To some extent 
3 

 No, hardly 
4  

Not at all 
No comment No answer 

Amount 4 21 15 7 3 0 

Percent  8% 42% 30% 14% 6% 0% 

 

4 The role of consumer in supporting the Product Water Footprint Labeling 
4.1 Please assess how often do you buy food and beverage products from the fol-

lowing options. 
- Grocery store 

 
 1  

Never 
2 3 4 5 

Always 
No answer 

Amount 1 17 21 9 2 0 

Percent  2% 34% 42% 18% 4% 0% 
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- Convenient store e.g. 7-Eleven 

 
 1  

Never 
2 3 4 5 

Always 
No answer 

Amount 0 3 14 23 10 0 

Percent  0% 6% 28% 46% 20% 0% 

 
- Supermarket e.g. Tops, Foodland, Gourmet Market, Villa Market 

 
 1  

Never 
2 3 4 5 

Always 
No answer 

Amount 0 5 17 16 12 0 

Percent  0% 10% 34% 32% 24% 0% 

 
- Discount store e.g. Lotus, Big C, Carrefour 

 
 1  

Never 
2 3 4 5 

Always 
No answer 

Amount 1 4 11 22 12 0 

Percent  2% 8% 22% 44% 24% 0% 

 

0 5 10 15 20 25

1

2

3

4

5

No answer

0 2 4 6 8 10 12 14 16 18

1

2

3

4

5

No answer

0 5 10 15 20 25

1

2

3

4

5

No answer



LXVIII  KULAWAL SUPESUNTORN 
 

 

- Wholesale e.g. Makro 

 
 1  

Never 
2 3 4 5 

Always 
No answer 

Amount 1 4 11 22 12 0 

Percent  2% 8% 22% 44% 24% 0% 

 
- Farmers/producers 

 
 1  

Never 
2 3 4 5 

Always 
No answer 

Amount 17 17 13 3 0 0 

Percent  34% 34% 26% 6% 0% 0% 

 

4.2 How often do you buy products with environmental labels (green label, carbon 
label etc.)? 

 
 1  

Never 
2 3 4 5 

Always 
No answer 

Amount 2 6 25 9 8 0 

Percent  4% 12% 50% 18% 16% 0% 

 

0 5 10 15 20 25

1

2

3

4

5

No answer
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4.3 Please assess how often do you buy Eco-labeled food and beverage products 
from the following options. 

- Grocery store 

 
 1  

Never 
2 3 4 5 

Always 
No answer 

Amount 16 14 14 6 0 0 

Percent  32% 28% 28% 12% 0% 0% 

 
- Convenient store e.g. 7-Eleven 

 
 1  

Never 
2 3 4 5 

Always 
No answer 

Amount 8 7 17 15 3 0 

Percent  16% 14% 34% 30% 6% 0% 

 
- Supermarket e.g. Tops, Foodland, Gourmet Market, Villa Market 

 
 1  

Never 
2 3 4 5 

Always 
No answer 

Amount 5 7 15 17 6 0 

Percent  10% 14% 30% 34% 12% 0% 
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- Discount store e.g. Lotus, Big C, Carrefour 

 
 1  

Never 
2 3 4 5 

Always 
No answer 

Amount 5 8 21 14 2 0 

Percent  10% 16% 42% 28% 4% 0% 

 
- Wholesale e.g. Makro 

 
 1  

Never 
2 3 4 5 

Always 
No answer 

Amount 17 13 16 3 1 0 

Percent  34% 26% 32% 6% 2% 0% 

 
- Farmers/producers 

 
 1  

Never 
2 3 4 5 

Always 
No answer 

Amount 25 9 10 6 0 0 

Percent  50% 18% 20% 12% 0% 0% 
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No answer
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4.4 Do you as a consumer can influence producers to make them display the wa-
ter footprint of their products? 

 
 1 

Yes Absolutely  
2 

To some extent 
3  

No, hardly 
4 

Not at all 
No 

comment 
No answer 

Amount 7 30 9 4 0 0 

Percent  14% 60% 18% 8% 0% 0% 

 

4.5 Do you agree? By purchasing water footprint labeled products you (as a con-
sumer) can contribute to reduce water problems, because producers improve 
their production processes in order to use less water. 

 
 Yes  No  No comment No answer 

Amount 39 8 3 0 

Percent  78% 16% 6% 0% 

 

4.6 Would you recommend your friends to buy water footprint labeled food and 
beverage products? 

 
 Yes  No  No comment No answer 

Amount 32 8 10 0 

Percent  64% 16% 20% 0% 
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No comment
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5 General information of respondent 
 

5.1 Age of respondent (years) 

 
 Less than 25 25-34  35-44 45-54 55-64 More than 64 No answer 

Amount 1 8 10 25 6 0 0 

Percent  2% 16% 20% 50% 12% 0% 0% 

 

5.2 Gender of respondent 

 
 Female Male 

Amount 32 18 

Percent  64% 36% 

 

5.3 Family status of respondent 

 
 Living with 

parent  
Living with 

children 
Living 
alone 

Living togeth-
er/marriage without 

children 

Living together/marriage 
with children 

No answer 

Amount 13 4 10 1 22 0 

Percent  26% 8% 20% 2% 44% 0% 

 

0 5 10 15 20 25 30

Less than 25

25-34

35-44

45-54

55-64

More than 64

No answer

Female

Male

0 5 10 15 20 25

Living with parent

Living with children
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Living together/marriage with children

No answer
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5.4 Education status of respondent 

 
 

 Primary 
school 

Secondary 
school 

(Age 13-15) 

Secondary 
school 

(Age 16-18) 

Vocational certifi-
cate/diploma  

Bachelor 
degree 

Master 
Degree 

Ph.D. Others 

Amount 0 1 5 3 29 12 0 0 

Percent  0% 2% 10% 6% 58% 24% 0% 0% 

 

5.5 Occupation of respondent 

 
 Student Civil ser-

vice/state-
owned com-

pany 

Private 
owned 

company 

Employee   Housewife  Unemployed Others  No 
answer 

Amount 4 16 9 13 4 0 4 0 

Percent  8% 32% 18% 26% 8% 0% 8% 0% 

 
5.6 Location of respondent 

 
 Bangkok Central North East Northeast 

(Isan) 
South Foreign 

countries 
No  

answer 

Amount 41 7 1 0 1 0 0 0 

Percent  82% 14% 2% 0% 2% 0% 0% 0% 
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- Central of Thailand includes , Samut Prakan (1), Nonthaburi (2), Pathum 
Thani (4). 

- North of Thailand includes Chiang Rai (1). 
- Northeast of Thailand includes Sakon Nakhon (1). 

 
5.7 Income of respondent pro month (Baht) 

 
 Less than 

10,001  
10,001 – 
30,000 

30,001 – 
50,000 

50,001 – 
80,000 

80,001 - 
120,000 

More than 
120,000  

No answer 

Amount 4 18 14 7 4 3 0 

Percent  8% 36% 28% 14% 8% 6% 0% 

 

0 2 4 6 8 10 12 14 16 18 20

Less than 10,001

10,001 – 30,000 

30,001 – 50,000 

50,001 – 80,000 

80,001 - 120,000

More than 120,000

No answer
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1.4 Qualitative Feedback (Thai) 

Internet-based survey questionnaire 

 

1.2 Why? 

Type A 

1.  

2. 

  

 

3. 

  

4. -

 

5.  

6. 

 

7. The water drop is more suitable in my opinion and actually, you can also add the per-

centage on the drop. 

8. 

 

9.  

10.  

- (Save water for save 

world) 

 

- 

 

 

11. 3000l  

12.  
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13. 

  

14. 

 

15.  

16. 

 

17. 

 

Water Foot-

print  

18.  

19.  

20.  

21.  

22.  

 

Type B 

1.

 

2. (1) 

 

(2) แบบ 3,000 l/kg 

  

3.  
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Type C 

1. 

 

2. 

 

3. -400 

 

4. 

 

5. เพราะการแสดงผลในแบบแรก  (โดยเฉพาะคนไทย) 

 

 

6.  

7. 

เเละน า  

8. 

จาก

(  

9.  

10. 

 

11.  
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Type D 

1. 

 

  

2. (1) Absolute number 

 

(2) 

 

3. 

 

 

Type E 

1. 

 

 

2.  

3.  

4.  

5. 

 

 

6.  

7.  

8. 
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9. มองเ รอยเ

เ  

10.  

11.  

12. Footprint 

 

ไ   

13.  

14.  

15. EASY TO UNDERSTAND. 

16.  

17. 

 

 

 

18.  

19. 

 

 

 

20.  %  

21.  

22.  %  
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23.  %  

 

Type F 

1. Nice picture and easy to compare the number 

2. า water footprint 

กระบวนกา  

3. Water Footprint 

4.  

5.  

No comment 

1.  

2. 

ป.  

1.3 - 1.6 How much do you want to pay for Water footprint labeled products? 

Other 

1.  

2.  

3.  

4.  

5.  

6. 

 

 

- * 

7.  

8.  

9.  
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10. 

 

11.  

12.  

2.2 Why? 

Agree 

1.   

2.  

3. 

 

4. factor 

 

วนการ   

5. 

 

6.  

 

7.  

8. 

 

 

9. Actually it should be ''freshwater is the limited resource'' 

10.  

11. 

 

 

12. 
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13.  

14.  

15. 

 

 

16.  

17.  

18. 

 

19. 

 

20. A lot of places in the world are facing this problem 

21. 

และ 

 

 

22. 

 

  

23.  

24.  

25. 

 

  

26.  

27.  

28.  
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29.  

30.  

31. 

 

32. มา

 

33. 

 

34.  

35. 

 

 

36. 

  

 

37.  

38. 

-

 

39. 

 

 

อนา  

40.  
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41.  

42. 

 

43.  

44. 

 

45. We see people lack of it. 

46 .  

า  ของประเทศ 

47. 

 

48.  

49.   

50. 

 

 

51.  

52.  

53. 

 

54. 

 

55.  

56. 

-

 

57. 

 

58.  
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59. 

 

60.  

61. 

 

62.  

Disagree 

1. 

 

 

  

 

หลายๆ   

2. เ  

 

3.  

4. 

 

5. 

 

6. น า ป 

2.5 Why? 

Agree 

1. 

 

2.  
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3.  

4. ภาคเกษตร  

5.  

6. 

 

7.  

8. 

 

9. 

 

 

10. Food make from water. 

11.   

12. 

  

13.  

  

14.  

15.  

16.  

17.  

18. 

 

 

19.   

20. 

  

21.  

22. 
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23. 

 

 

24.  

 

25.  

26. 

หาก

 

27.  

28.  

29. 

 

30.  

31.  

32.  

33. 

 

34.  

35. 

 

 

36. 

 

 

37. 

   

38. 

 

39.  
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40. 

 

 

41.  

42. 

 

43.  

44.  

45. It uses water to grow. 

46.  

47.  

48. dilute  

49.  

50. 

ไปจน 

 

 

51.  

52. H2O 

 

53.  

54.  

55.  

56.  

57. 

 

58.  

59.  
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60. 

 

61. 

 

62.  

 

 

 

  

โภค 

 

 

 

Disagree  

1.  

2. Lacking of the water is worse! 

3.  

4. 

-3  

 

5.  

6.  

7.  

8.  

 

Comment/suggestion 

1.  

 

 

2. 

ใ  
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3. 

wording หายไปใ  line 

 

4. 

 

5. 

 

Bi-

oproduct  

 

(1)  

(2) 

 

6. 

 

 

7. 

 

 

8. Presentation :D  

Water footprint 

  

9. 

 

10. ส -

 

 



ANNEX  XCI 

 

 

 

 

 จ านวนลดลง :) 

11. 

 

 

 

-

 

12. 

  

13. You should do a lot of campaign and PR to promote this program. 

14. ร

 

  

15. 

แรงของ 

 

16. 
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17. 

 

 

18.  

19.  

20. น ^^  

ป.  

21. -  

-  

 

-  

- 

----

-- 

 

22. 

 

 

บ 

23. 

 

(1) 

  

(2) 

 

 

24.  
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25. 

 

 

 

26. water footprint 

 

water footprint  

27. -  

- Water Footprint  

- 

–  

28. Foot symbol is not ok for the Asian. Can u change? 

29.  

30.  

(1) 

 

(2) 

 

(3) Technology 

 

 

31. -
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32. 

  

 

 

33.  

34. 

 

35. 
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Paper-based survey questionnaire  

 

1.2 Why? 

Type A 

1.  

2.  

3.  

4.  

5.  

6. 

 

7. 

 

8. 

 

9. 

  

10. 

 

11.  

12.  

13.  

14.  

15.  

16.  

17.  

Type B 

1.  

2.  

Type C 

1.  
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2.  

3.  

4. 

(  

5.  

6.  

7. 

 

Type E 

1.  

2.  

3.  

4.   

5. 

 

 

6.  

7.  

8.  

Type F 

1.  

2. 

 

 

No comment 

1.  

1.3 - 1.6 How much do you want to pay for Water footprint labeled products? 

Other 

1.  

2. 31/41/155/93 

3. 28/38/144/80 

4.  



ANNEX  XCVII 

 

 

5.  

6.  

2.2 Why? 

Agree 

1.  

2.  

3.  

4.  

5.  

6.  

7. ำในโลกลดลง 

8.  

9. 

 ท าอะไรยากๆ 

10.  

11.  

12.  

13.  

14.  

15.  

16. 

 

17. 

 

18. 

 

 

19. 

  

20.  

21.  
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22. 

 

23. 

 

24.  

25. 

 

26.  

27.  

28. 

 

 

29.  

30. 
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Disagree 

1.  

2.  

3.  

 

No comment 

1. 

  

2.5 Why? 

Agree 

1.  

2.  

3.  

4.  

5.  

6.  

7.  

8.  

9.   

10.  

11. 

 

12. 

 

13.  

14. 

 

 

15.  

16.  

17.  

18.  

19.  
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20.  

21.  

22.  

23. เ

 ขาดแคลนอาหาร 

24.  

25.  

26.  

27.  

28.  

29.  

30.  

31.  

32. 

 

33.  

34.  

Disagree  

1.  

2.  

3.  

4.  

Comment/suggestion  

1. 

 

2.  

3.  

4.  

5. 
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"ลดราคา" 

6.

 

 

7. 

 

 

8.  

9.  

10. 

 

11. 
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1.5 SPSS Output (German) 

Table 3.1:  Cross-tabulation and χ
2
 test

 
of logo and gender 

 
 
Table 3.2: Cross-tabulation and χ

2
 test

 
of logo and income per month 
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Table 3.3: Cross-tabulation and χ
2
 test

 
of format and gender 

 
Table 3.4: Cross-tabulation and χ

2
 test

 
of format and income per month 
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Table 3.5:  Cross-tabulation and χ
2
 test

 
of WTP for PWFL eggs and income per month 

 
Table 3.6: Cross-tabulation and χ

2
 test

 
of WTP for PWFL eggs and frequency of buying eco-

labeled products 
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Table 3.7: Cross-tabulation and χ
2
 test

 
of WTP for PWFL eggs and WTP for PWFL milk  

 
Table 3.8: Cross-tabulation and χ

2
 test

 
of interest on eco-label and occupation 
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Table 3.9: Cross-tabulation and χ
2
 test

 
of interest on eco-label and income per month 

 
Table 3.10: Cross-tabulation and χ

2
 test

 
of buying eco-labeled products and income per month 
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Table 3.11: Cross-tabulation and χ
2
 test

 
of buying eco-labeled products and age 
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Annex 2: Open questions 

2.1 United Nations Environment Programme (UNEP): Dr. Maite Aldaya 

 
Basic information of the expert and the water footprint 
 

1.1 Could you please give me brief information with regard to your experience?  

I am a water footprint researcher, now working as a consultant for UNEP Paris. 
 

1.2 What is the current situation of water footprint? How many people or businesses know 

about water footprint? 

The broad interest in the water footprint concept and methodology has taken off in Sep-

tember 2007 with a small meeting between representatives from civil society, business, 

academia and the UN. Since then, the interest in applying the water footprint in govern-

mental policy and corporate strategy has been growing continuously. This has led to the 

establishment of the WFN on 16 October 2008. Twelve month later, the network had 76 

partners, coming from all continents and from all sorts of sectors: government, business, 

investors, civil society, intergovernmental institutions, consultants, universities and re-

search institutes. Precisely two years after the establishment of the WFN, the network 

had 130 partners. A major challenge is to maintain a shared language in the field of wa-

ter footprint assessment, because concrete targets towards sustainable water resources 

use can only be transparent, meaningful and effective when formulated in a common 

terminology and based on a shared calculation methodology. This water footprint as-

sessment manual provides such a common base.   
 

1.3 How many companies already conducted an assessment of their water footprint or dis-

close it on the annual and/or sustainable report? And how many of them are businesses 

in the food and beverage sector? 

The Coca Cola Company, SABMiller, Unilever, Nestlé, PepsiCo, UPM, C&A, Natura, 

Concha & Toro, Dole and others.  
 

1.4 What are their motivations to calculate water footprint of their products or service? 

Good information about water footprints of communities and businesses will help to un-

derstand how we can achieve a more sustainable and equitable use of fresh water. The 

water footprint helps to show the link that exists between our daily consumption of goods 

and the problems of water depletion and pollution that exist elsewhere, in the regions 

where our goods are produced. Nearly every product has a smaller or larger water foot-

print, which is of interest for both consumers that buy those products and businesses 

that produce, process, trade or sell those products in some stage of their supply chain. 
 

First of all, environmental awareness and strategy is often part of what a business re-

gards as its ‘corporate social responsibility’. Reducing the water footprint can be part of 

the environmental strategy of a business, just like reducing the carbon footprint. Second, 

many businesses actually face serious risks related to freshwater shortage in their oper-

ations or supply chain. What is a brewery without secure water supply or how can a 

company in jeans survive without continued supply of water to the cotton fields? A third 

reason to do water footprint accounting and formulate measures to reduce the corporate 

water footprint is to anticipate regulatory control by governments. In the current stage it 

is not so clear how governments will respond, but obviously regulations in some sectors 
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of business may be expected. Finally, some businesses see a corporate water footprint 

strategy also as an instrument to reinforce the corporate image or to strengthen the 

brand name.  

 

Water footprint assessment 

1.5 Do you think that a single scheme would work across all food and drink on a universal 

basis, i.e. the same standard to apply regardless of product? 

The increased use of the water footprint in practical contexts in the past few years has 

contributed to maturing of the concept. Nevertheless, various challenges remain, includ-

ing the development of practical guidelines per product category and business sector on 

how to truncate the analysis (where to stop going back along supply chains) and rules 

on how to account for uncertainties and how to deal with time variability when doing 

trend analysis. Besides, there is a huge challenge to develop databases on typical pro-

cess water footprints (the basic ingredient for each analysis) and software tools to make 

it easier for practitioners to set up a water footprint account. Following the guidelines on 

water footprint accounting is much more labor-intensive than when one could use a sim-

ple computer tool guiding the analysis. Developing such a tool together with underlying 

databases is therefore part of the work program of the Water Footprint Network (WFN).  

 

1.6 Regarding your experience, what are differences and similarities between carbon foot-

print and water footprint with regard to calculation method? 

The two concepts nicely complement each other, each concept addressing another envi-

ronmental issue: the carbon footprint addresses the issue of climate change, the water 

footprint relates to the issue of freshwater scarcity. In both cases, a supply-chain per-

spective is promoted. The water footprint concept is part of a larger family of concepts 

that have been developed in the environmental sciences over the past decade. A ‘foot-

print’ in general has become known as a quantitative measure showing the appropriation 

of natural resources or pressure on the environment by human beings. There are also 

differences, however. For a carbon emission it doesn't matter where it happens, but for a 

water footprint is does matter. A carbon emission in one place can be offset by carbon 

emission reduction or sequestration in another place, which is not true for water: one 

cannot reduce the local impact of water use in one place by saving water in another 

place.  

 

Product Water footprint Labeling 

1.7 What are the main factors in order to launch the water footprint label on a product? 

In a world where many producers are related to water depletion and pollution it is very 

useful to make the history of products more transparent. It is good to have the facts pub-

licly available, so the consumer has a choice. Information can be provided on a label or 

can be made available through the Internet. This is most useful for products that are of-

ten associated with large effects on water, such as products that contain cotton or sugar. 

For consumers it would be helpful to integrate a water label in broader labels that include 

other issues as well, such as energy and fair trade. Ideal would be a world without labels 

because we can trust that all products meet strict criteria. If a water label is considered, 

the question is what should be on the label. One could put the total water footprint of the 

product on a label, which is functional only for raising awareness among consumers, not 
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for enabling the consumer to make a well-informed choice between two products. For 

supporting good product choice, one would also need to specify the green-blue-grey 

components and mention the degree in which the product’s water footprint relates to vio-

lation of local environmental flow requirements or ambient water quality standards. For 

example, three quarters of the water footprint is situated in areas where environmental 

flow requirements or ambient water quality standards are met, but the other quarter of 

the total water footprint is in areas where those norms are violated. Whether a product is 

‘good’ or not from a water resource point of view depends on a whole range of criteria, 

including whether plans are in place to achieve continued improvements along the pro-

duction chain. In the end, labeling of products is a partial solution at best. As a means of 

awareness-raising and basis for product choice, it can be functional, but it is just one 

way of providing product transparency, restricted by the practical problem that a label 

can contain limited information only. Besides, real water footprint reduction will not occur 

just by providing information on a label. 

 

1.8 In your opinion, what information should be displayed on the water footprint label? For 

example, only blue water footprint should be shown on the water footprint label or three 

kinds of water footprint?  

In my opinion, the label should include information not only about the volume but also 

about the impact of the water use. Relevant information may include for instance an-

swers to questions such as: how much water was consumed to make the product in the 

different stages of its supply chain, how much water was polluted, what type of pollution, 

does the water consumption or pollution takes place in areas where water is relatively 

scarce and already polluted beyond acceptable limits, are downstream users or ecosys-

tems negatively affected, could the water consumed have been used for an alternative 

purpose with a higher societal benefit, etc. Furthermore, for consumers it would be help-

ful to integrate a water label in broader labels that include other issues as well, like ener-

gy and fair trade.  

 

1.9 Some researchers say that disclosure water footprint of a product in the annual and/or 

sustainable report is better than attach a label on the product because of complexity of 

water footprint which consists of three kinds of water. A label on a product does not have 

enough space to inform the environmental impacts that caused from each kind of water 

footprint. What do you think about that? 

In my view, the aim of the sustainability report and WF label is different. Some consum-

ers do not have the time to read the whole report and would need a summary of the rel-

evant information when making quick consumption choices. The report could be availa-

ble online for those consumers and other stakeholders interested. 

 

End effect of the water footprint label 

1.10 In your opinion, Product Water Footprint Labeling can force food and beverage pro-

ducers to use less water than usual, which lead to the end effect that water resource is 

used more sustainable? 

In my opinion product WF labeling would provide consumers proper information to make 

consumption choices, which could ultimately lead to a more sustainable water resource 

use.  
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2.2 Water Footprint Network (WFN): Dr. Erika Zarate Torres 

 
1.1 Which incentives from the government do you consider necessary to further promote the 

water footprint labeling concept? 

A government can decide that WF labeling is one of the strategies to achieve water foot-

print reductions. The way forward is still long because governments still need to fully un-

derstand the water footprint concept and the links between water footprints and water 

scarcity. So the best incentive would be to understand that there is indeed a link between 

water footprints and water scarcity.  

 

1.2 What would be your organizations role, as the Water Footprint Network, in order to sup-

port water footprint label on a product? 

We would not develop any product label. However if someone is willing to do so and re-

quire advice from the technical point of view on the water footprint information, we would 

be willing to support.  

 

1.3 In your opinion, Product Water Footprint Labeling can force food and beverage producers 

to use less water than usual, which lead to the end effect that water resource is used 

more sustainable as well as food security for other stakeholders? 

I am not so sure of this one, I rather think the label is a powerful awareness-raising tool 

for all consumers. If consumers have this information, they are better informed to choose 

the products they prefer. All this in turn would force producers to find ways to use less 

water in their production chains, so they could get the label.  

Annex 3: In-depth Expert-Interview (summary) 

3.1 Charoen Pokphand Foods PCL.: Mrs. Kularb Kimsri 

Position: Assistant of Vice President  
Website: http://www.cpfworldwide.com/index_en.aspx 
Date:   10th March 2011 
Place:  Ramada Plaza Hotel, Budapest, Hungary 
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Basic information about the company and the interviewee 

1.1 Could you please provide me some basic information about your company? 

Charoen Pokphand Foods Public Company Limited (“CPF”) and its subsidiaries are the 

leading agro-industrial and food conglomerate in Thailand. We are dedicated to continu-

ous research and development and to delivering the safest and highest quality food 

products. CPF produces food and has its own value chain, which is feed, breed, farm 

and food. We also produce animal feed for our own farms, which include chicken, duck, 

swine, shrimp and fish. As a result, we know very well about the life cycle of food prod-

ucts, which makes it easy to manage our value chain. According to our annual report for 

2010, revenue is 165,063 million Baht and net profit is 10,190 million Baht. Our business 

growth depends on the growth of the food market. Our president, Mr. Dhanin Cheara-

vanont, is committed to making CPF “Kitchen of the World” by meeting the needs of 

global consumers and supplying them with nutritious protein sources and safe food 

products. Social and environmental values are included in our policy. We take care of 

communities near our factories so that every town is not affected or disturbed by our op-

eration, such as by noise or pollution. From the environmental aspect, we are certified by 

ISO 14001, which guarantees that we constantly conduct environmental risk assess-

ment. Now we are seriously concerned with two issues, reduction of pollution and saving 

energy. CPF is the biggest food producer in Thailand. We do not have a competitor in 

Thailand. At this moment, our animal feed production is the biggest in the world, so our 

goal is to be able to compete in the global food market.  

 

1.2 Could you also please give me some brief information with regard to your experience?  

My first task in CPF was to improve production processes in the direction of accepting 

international standards such as ISO standards. Since 1996, we are in accordance with 

ISO 9001 and in 1998 with ISO 14001. In accordance with ISO 14001, we’ve learned 

how to analyze and assess risks of significant aspects in order to find ways to reduce 

impacts on the environment. We also realized that without certification by international 

standards we could not reach our ultimate goal – to become kitchen of the world. After 

we were certified by ISO and other standards (such as HACCP), we started to take a 

look at environmental issues. Although ISO 14001 provides us an effective management 

system, it still lacks continuous development. So we searched for an on-going develop-

ment approach. At the same time, there was a project – Environmental Management 

Accounting (EMA) – by ASEP, funded by the German government. I attended seminars 

and training courses and discovered another tool to continuously improve our environ-

mental management and effectively assist our CEOs in making correct decisions on en-

vironmental investment projects. We also benefit from collecting information with regard 

to material and energy flow. Nowadays, the world is interested in climate change and 

global warming, so we can use this information to assess these environmental aspects 

as well. Lately, there is a project from EU, which supports us to join the carbon footprint 

project as a pilot company. And again we can use the same database that derived from 

the material and energy flow. After that Thailand also initiated a carbon footprint project, 

and CPF again attended this project with support from TGO. To conclude, I’ve engaged 

in quality control and environmental issues for more than 10 years.  
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Business motivation 

1.3 What is the role of water in the food and beverage sector, and how important is it? 

Water is needed in all production processes. 

 

1.4 I would like to ask you about risk assessment concerning water resources. Let’s begin 

with the physical risk of water. Did your company ever face water shortage situation due 

to drought? 

In Thailand we do not really have or face severe water shortages or scarcities. Only in 

dry seasons we do have too little water, and we solve it by preparing for dry seasons in 

the wet seasons. CPF has its own water management. For our farming, we built ponds 

in order to preserve rainwater to use in dry seasons. We do not have a problem with re-

gard to water scarcity. We had to buy water sometimes but it was insignificant.  

 

1.5 How about the quality of water? High quality freshwater is essential to maintain the quali-

ty and safety of food products. Did you have any problems regarding this subject? For 

example, do you need to invest in a pre-treatment system because of contaminated wa-

ter supplies? 

We treat water from all sources because we have to be sure that water quality is high 

before using it in our production processes. It is about food safety. Our water treatment 

system is a giant one.  

 

1.6 Could you please address the degree of influence of retailers, both domestic and 

abroad, on your business? 

Retailers aboard can have an influence on our operation, but Thai retailers have no such 

pressure. Our retailers include 7-Eleven and Fresh Market.  

 

1.7 Your company exports some products to foreign countries. If big retailers like Tesco, 

Carrefour or Wal-Mart request water footprint labeled products, what will be your com-

pany’s reaction?  

If there was a demand from them, we would react by conducting water footprint assess-

ment.  

 

1.8 Because your company is a public limited company, it needs a high degree of trust from 

investors. Do you think negative public perception about how your company uses water 

and releases wastewater could lower investor confidence? 

Thai investors are interested in transparency of information disclosure, social corporate 

responsibility and profit. The most important is our company’s profit. They are also inter-

ested in financial risks.  

 

1.9 Do you think increasing water prices from the government will put pressure on your wa-

ter management or not? And could it be a driving factor to implement the water footprint 

method in order to find a hot spot of water usage? 

CPF normally looks at social benefits before our business costs. Moreover, the cost of 

water is low, so even if it increased in the future, we would not be greatly affected by it. 

However, if society felt that they faced a water scarcity and we used too much water, we 

would respond differently.  
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1.10 Water shortages translate into higher energy prices, higher insurance and credit 

costs. All of these undermine business profitability. What is your opinion on these mat-

ters? Should the water issue be considered in business risk assessment? 

As of this moment, we have never faced a severe water scarcity, so when we conduct 

risk assessment, we never look at water.  

 

1.11 To what extent could water use damage your company’s reputation? For example, 

public perception of the amount of water used by Coca-Cola in some countries, and the 

impact of the Spanish strawberry industry on that country’s hydrology, have taken on the 

dimensions of public campaigns. Seemingly local incidents can translate into serious 

global brand damage as a result of press attention, which will be exacerbated by the 

speed of Internet communication. 

Water scarcity is still an ambiguous picture for Thailand. Instead, it is a question about 

how we manage our water resources through water preservation, water recycling and so 

on. I think we will begin to consider water issues only if communities worry about it. 

 

1.12 Is your company aware of the ecological impacts on water resources that are gener-

ated by your operation along the supply chain?  

Although we do not consider water in our risk assessment, we always treat wastewater 

before releasing it into the environment, and we also use recycled water in gardening but 

not in our production processes. We have never faced the situation like the Aral Sea 

where neighborhood lakes, rivers and seas are totally polluted.  

 

1.13 As a moral consequence businesses should take a responsibility for their ecological 

impacts on water resources through eco-friendly production processes. Do you agree 

with that, and to what extent will your company take a responsibility?  

We take care of eutrophication issues for the long term. For example, our shrimp farms 

are closed-loop systems. We treat water before use and also treat wastewater and reuse 

it in our farming process. Three advantages of this system are disease control for shrimp 

farms, friendliness for the environment and reduction of production costs.  

 

1.14 Do you think products with water footprint labeling could be an opportunity for innova-

tion in the food and beverage sector? 

Definitely yes. If we want to be kitchen of the world, we have to follow the global trend, 

not just the Thai trend. If the global trend requested water footprint labeling, we would 

respond to it by assessing our products’ water footprint. If we want to be a leader, then 

we have to do it before others. However, we will wait until there is an obvious picture 

about the water footprint issue in order to best understand how to correctly assess it.  
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Current eco-labeled products by CPF 

1.15 Your company already launched carbon labeled products, e.g. chicken meat and 

chicken teriyaki. May I ask what is your motivation for these? 

Our Carbon labeled products include chicken Teriyaki, chicken meat and snacks for 

dogs. About 10 products, such as chicken Bar-B-Q and chicken Noriyaki, are waiting for 

certification of the Carbon label this month. We will release them through our own retail-

er, which is 7-Eleven, in order to promote the fact that we sell Carbon labeled products. 

We try to develop a clear picture of Carbon labeling through cooperation between CPF 

and CP all (7-Eleven). Carbon footprinting is also in our CSR strategy. We would like to 

take care of our environment and at the same time persuade our consumers to pursue 

our goal by purchasing our carbon labeled products as a way to reduce global warming 

problems.  

 

1.16 How great have been the benefits in terms of promoting carbon labeled chicken meat 

as premium products? Is it more expensive than normal chicken meat? Have there been 

some real advantages there for your company? 

It is about our brand image in the direction of environmental aspects. Actually, we con-

duct a lot of projects concerning environmental issues but many people, at least end 

consumers, do not know about these and we did not promote this side of our company. 

Although, we are in accordance with ISO 14001, end consumers do not know or maybe 

do not understand that it relates to environmental concerns. So, the Carbon label project 

creates slight awareness in some groups of stakeholders such as researchers. We gain 

an environmental activist image and perception as a carbon expert. As a result, I get a 

lot of requests to give other companies, universities or governmental organizations a 

presentation with regard to our carbon footprint assessment.  

 

Moreover, we want to be a leader of the market. That’s why we keep on going with this 

project. In the long run, it is sustainable for a carbon labeled product itself. At this mo-

ment, few people know what a carbon label means, however, it will be more popular in 

the future. We do not expect any profit from this product range. That’s why we sell it at 

the same price as other products.  

 

Carbon footprint assessment helps us to identify the hot spots in production processes 

of where it is best to reduce our carbon footprint. As a result, in the future we can reduce 

our production costs. It leads to a reasonable price of environmentally friendly products. 

 

1.17 Where does the main demand for carbon labeling come from? Could you please tell 

me about your success story of carbon labeled products? 

It began with environmental concerns, which by chance matched with demand from EU. 

Consumers in EU are already interested in Carbon labeling, and retailers, such as 

Tesco, have more or less a kind of Carbon footprint campaign and request carbon foot-

print products from their suppliers. Wal-Mart also requests Carbon footprint information. 

To conclude, demand comes from our primary customers--retailers in EU, and second-

ary customers--end consumers in EU. Wal-Mart also requests for Carbon footprint in-

formation. 
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1.18 What is your strategy for launching carbon labeled chicken meat? What is the con-

sumer reaction to the carbon labeled products? Do they understand the meaning of the 

carbon label? Has the market changed because of carbon labeling?  

At the beginning, the image of Carbon labeling was not clear. Only small groups knew 

what a Carbon label is. As you said that you found our Carbon labeled products in 

newspapers, it was our strategy to inform end consumers and promote those products. 

However, now TGO has its own budget to promote Carbon labeling. In my opinion, it will 

be a long time until end consumers understand. We will continue to release our Carbon 

labeled products in order to make end consumers familiar with the Carbon label. TGO 

has a plan to launch Carbon labeled products in the textile industry in order to gain more 

awareness. Only one year is not enough to create awareness among end consumers. 

I’m sure that it will take a long time until end consumers have enough knowledge about 

carbon labeling, at least five years are needed. It also takes time to create awareness 

and perception among our CEOs.  

Implementation of water footprint assessments  

1.19 Is it possible to calculate water footprints in your products? 

Definitely possible and it won’t be difficult to do because we already implement assess-

ments of material and energy flow in our system. So, we have basic data about water 

use and wastewater, but maybe we have to analyze these data more precisely. I as-

sume that it would be easier than calculating the carbon footprint.  

 

1.20 Do you think there is the potential to use less water in some production processes 

without buying new technology from foreign countries? 

We use water intensively in our factories and farming. In factories, it highly relates with 

food safety standards that require exact amounts of water for processing. For example, 

cleaning chicken before further processing to chicken meat needs a specific number of 

liters of water in accordance with food safety standards. For how to use and acquire wa-

ter, I think our technologies are still usable. However, if we wanted to change our water 

recycling system, technologies from foreign countries would be required. I don’t think 

that if one wanted to assess their water footprint, one would need to buy new technology 

for that sake alone.  

 

Launching water footprint labeled products  

1.21 Will consumers in Thailand have a demand for eco-label products in general and for 

water footprint labeled products in particular?  

Consumers in Thailand do not have a clear demand for eco-labeled products. Moreover, 

Thais do not feel that water is scarce, so water footprint labeled products will be difficult 

to promote in Thailand.  

 

1.22 What will be your business motivations in order to launch PWFL? 

If consumers in foreign countries requested it, we would probably launch water footprint 

labeling in order to fulfill their demand. When water footprinting has a clear standard, we 

might launch it as our opportunity to create innovation. And also for our image as an en-

vironmentally friendly company who cares about water resources, we will conduct water 

footprint assessments and release water footprint labeled products to the market. 
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1.23 Are there any labels for food products by CPF that PWFL could complement? 

I assume that assessing a carbon footprint should be similar to a water footprint, and I’m 

quite sure that their raw data are derived from the same database that is created and 

collected by material and energy flow. So, we could do it with Carbon labeled products 

or we could apply it with other products. It depends on the market. If Carbon labeled 

products were popular, we would add water footprint labels to them and sell them as a 

premium product that concerns not only climate change and global warming but also wa-

ter scarcity. However, if the Carbon label target group was not interested in water issues, 

then we would have to launch a water footprint label on another product such as pork. 

 

1.24 Will farmers or other producers really respond to the challenges when labeling or 

consumer power in some form, actually forces them to change and take account? 

In the food production chain, water is more important for primary producers than end 

consumers. If water was scarce in some regions, we would not have to wait for market 

forces because primary producers would face the situation by themselves and would re-

act to it before end consumers. However, if product water footprint labeling worked, then 

end consumers would have a chance to support producers through purchasing products 

that have less water footprint. For example, rice depends heavily on water resources. If 

there was not enough water, then we would have to not only find new sources of water 

but also a new breed of rice which consumes less water. So, we could survive a water 

scarcity.  

 

1.25 According to carbon labeled products, do you think you have had enough or adequate 

support from the government in terms of setting standards and systems so far? 

As we participated in the Carbon footprint pilot project, we were fully supported by the 

government in terms of carbon experts, which means we did not pay an expert’s fee, but 

not in terms of technologies that reduce the carbon footprint. The government does not 

offer us any incentive to conduct carbon footprint assessments. Instead it provides us 

know-how about carbon footprinting. 

 

1.26 In order to launch PWFL, participation from stakeholders is needed. Could you please 

mention some core stakeholders and their role to successfully promote PWFL?  

I assume that it would be similar to Carbon labeling, which needs a third party or gov-

ernmental organization who certifies processes and approves water footprint labels. 

Businesses should not issue and certify labels by themselves because people normally 

will not trust the label. 

 

1.27 Do not you think consumers will go for higher level labels like PWFL, or will they go 

instead for cheaper products?  

Quality and price of products are main factors that Thai consumers will consider before 

they buy a product. 
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1.28 Regarding the following labels, which one is best suited to use as the water footprint 

label and why? 

               

 

I prefer that the label shows the average amount of water needed as well as the abso-

lute water used because if consumers want to calculate their own water footprint, then 

they can use directly the amount on the water footprint label. According to Thai culture, I 

think the world in a water drop is more suitable than the footprint, and it also shows that 

we care for both the world and water.  

 

Communication method  

1.29 Adding a URL on the front of the package and hoping people actually log onto the 

website when they do their shopping, maybe get their Blackberry out and have a look – I 

can imagine actually that might make shopping much more exciting for men, but that is 

probably not going to happen. So while it may not be perfect, do you not accept that hav-

ing some kind of labeling system, perhaps backed up by these other things, which 

makes it simple for the consumer at a glance, once they are familiar with it, does have a 

great benefit in terms of consumer information? 

I think only a label is sufficient under one condition: that consumers are already familiar 

with the label and know the meaning of it. Even if there was no figure on the label, it 

would work, if consumers were well informed and educated. For example, they know 

that in order to get a water footprint label the producer has to reduce water use in the 

production process by 10%. As a result, consumers could make a decision at a glance 

when they see a label. So, number figures might not necessarily be displayed on the la-

bel. However, some consumers might want to know exact figures. For this group, we can 

add a URL on the packaging and they will find an answer by themselves.  

 

1.30 Labeling is obviously one way of presenting information to the consumer, but there 

are obviously some issues with that in terms of confusion. Are there any other options 

besides labeling for achieving that information interaction between the consumer and the 

farming community to come a bit closer together rather than having a great divide? 

If there are a lot of labels on a product, it means, for me, that end consumers of the mar-

ket accept those labels. As a result, producers try to get as many accepted labels on 
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their products as possible. It seems to me that labeling is the most practical approach to 

communicate with end consumers.  

 

1.31 Do you think publishing a sustainable report, which includes the water footprint of a 

product, is a suitable tool to communicate with end consumers? 

We have to look at all interested parties. Some groups may be suitable for a sustainable 

report and other groups are appropriate for labels. A sustainable report is suited for 

shareholders, investors and trade partners. It is a kind of business-to-business. End 

consumers basically do not pay attention to a report. So, we have to serve our stake-

holders what they want. We use the same source of information in order to publish a re-

port and launch a label but not exactly the same information is used.  

End effect of the water footprint label 

1.32 Do you think there is a potential for labeling to actually change attitudes of consumers 

to be more concerned about the environment? 

I think a label on a product can give consumers useful information about the product and 

its relation to the environment. Moreover, labeling is longer lasting than a campaign, if 

consumers are aware of the label.  

 

1.33 Do you believe that labeling is the best way of informing people about impacts of their 

everyday lifestyles? 

For a water footprint label, it is not clear to me that it will go that far. However, the meth-

od and format of the water footprint label can make consumers aware of their impacts on 

the environment, or at least they can imagine what it is about.  

 

1.34 In your opinion, can PWFL force food and beverage producers to use less water than 

usual, which then leads to the end effect that water resources are used more sustaina-

bly? 

If it is the same method as a carbon label, I think it is possible. I still don’t have a clear 

picture of a water footprint label, but I think it will perform in the same way as earlier 

launched labels, such as Green labels and No. 5 Energy saving labels. Labeling is a 

method to create consumer awareness on one issue. If the process to get the water 

footprint label requires producers to reduce their water footprints, which means reduction 

in water consumption in production processes, it will force producers to take a look at 

their water management and find a way to reduce water use in order to be able to com-

pete in the market. If I understand it correctly, water footprint assessment covers all the 

life cycle of a product, so it will put pressure on all players in the product supply chain. If 

retailers were interested in water footprinting, producers would have no other choice ex-

cept to implement water footprint assessments in their chains. As a result, water use in 

every chain would be reduced as much as possible in order to get the water footprint la-

bel. But this is still only my prediction.  

 
- End of the interview - 
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3.2 Thailand Greenhouse Gas Management Org.: Dr. Pongvipa Lohsomboon 

 

 
Position:   Director of Carbon Business Office 
Website:   http://www.tgo.or.th/english/ 
Date:   14th March 2011 
Place:   Telephone-interview  

 
Basic information about the company and the interviewee 

2.1 Could you please provide me some basic information about your organization? 

Thailand Greenhouse Gas Management Organization (TGO) is a public and non-profit 

organization, which is 100% funded by the Thailand government. It is a newly estab-

lished, about two years old, autonomous governmental organization with a specific pur-

pose as an implementing agency on greenhouse gas (GHG) emission reduction in Thai-

land. In other words, TGO is the delegation of Thailand in promoting: low carbon activi-

ties; investment and marketing on GHG emission reductions; establishing a GHG infor-

mation centre; reviewing CDM projects for approval; providing capacity development and 

outreach for CDM stakeholders and promoting low carbon activities; and particularly per-

forming its role as the Designated National Authority for CDM (DNA-CDM) office in Thai-

land. In 2008, TGO and MTEC decided to work together in order to launch the carbon 

footprint labeling project in Thailand.  

 

2.2 Could you please give me also some brief information with regard to your experience?  

TGO has launched the Carbon label project in Thailand since 2009. We have developed 

the National Guideline on Product Carbon Footprinting by gathering Life-Cycle-

Assessment experts and then recruiting volunteer pilot factories for this project. Twenty-

four pilot factories with 24 products joined our project. After that, experts studied each 

product’s life cycle and finally came out with a carbon footprint of each pilot product.  

 

Current situation of carbon labeling in Thailand  

2.3 Could you please give me a picture of the current situation in Thailand? Are businesses 

aware of environmental issues, such as global warming and greenhouse gas? 

Theses issues are very popular in Thailand. One hundred seventy-six products are al-

ready certified by TGO and have a Carbon label attached to them. Many businesses are 

interested in Carbon labels. Moreover, I would like to draw a clear picture about Carbon 

labeling. TGO classifies Carbon labels into three categories, which are the carbon foot-

print label, the carbon reduction label and CoolMode (used for the textile industry). In 
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comparison to the water footprint label, I think the first one, the carbon footprint label, is 

suitable, so after this we will talk about cases of a carbon footprint label which will be 

called the Carbon label. 

 

2.4 How many companies already use carbon labels for their products or service? And how 

many of them come from the food and beverage sector? 

One hundred seventy-six Carbon labeled products belong to 50 companies. Most of 

those companies are businesses in the food and beverage sector. Certified products 

are, among others, rice, chicken meat from CPF, animal food, and packaging for snacks 

and beverages. 

 

2.5 What are their motivations to have carbon labels on their products or service?  

They voluntarily join the Carbon label project. There is no obligation from the govern-

ment that forces them to join. It is word-of-mouth recommendation. In my opinion, they 

want to increase their competitive potential in the market. We already conducted a sur-

vey about their motivation, and we found that there are at least four main reasons.  

 

First, there is no demand or request from anyone. Companies thought that calculating a 

carbon footprint is a kind of competitive opportunity. If they send this information to their 

suppliers, they might consider it as a kind of value added which shows that companies 

have social responsibility. Second, suppliers from foreign countries requested carbon 

footprint information. There was a case of one chewing gum producer from USA, which 

imports synthetic sweeteners from Thailand. Thai exporters did not have any option. If 

they did not respond to the request, they would lose out as the supplier. Third, they do 

calculate their carbon footprint because they are afraid that their competitors will do it 

before them, which leads to competitive disadvantages. Fourth, they just want to be cer-

tified and get a label on their products in order to show that they have social responsibil-

ity, but this reason is minor when compared with the other three reasons. 

 

2.6 Regarding carbon labeled products, do you think you have had enough or at least ade-

quate support from the government in terms of setting standards and systems so far? 

What are the political approaches and schemes of the government in order to support 

the carbon label initiative? 

TGO is a governmental organization, 100% funded by the government, so we are fully 

supported by the government. Moreover, MTEC who works together in the Carbon label 

project is also 100% funded by the government as well. We can conclude that the Thai-

land government totally supports the project. There are also other governmental organi-

zations that support us in terms of giving information or training companies. To summa-

rize, the government has a policy to support the carbon footprint project. 

 

2.7 Do you think that this approach or these instruments are also applicable to support 

Product Water Footprint Labeling initiatives as well? 

I am not sure because the carbon footprint project was initiated by cooperation between 

MTEC and TGO, and we take full responsibility for the whole project. Moreover, we be-

lieve that our industries will benefit from this project in the future. However, in the case of 

water footprinting, water organizations in Thailand might not have any policy regarding a 

water footprint concept. In addition, water footprinting needs knowledge of the Life-

Cycle-Assessment, which is unknown or not easy to understand for those organizations. 

Another reason is that Thailand is a land of water. We have both floods and droughts 
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every year, but actually we have never faced any severe water scarcity. As a result, oth-

er water management approaches might be more important than launching water foot-

print labeling. Most people in Thailand might think that water footprint labeling is not 

necessary or at least less important. Finally, in order to launch a label and make it popu-

lar, a high financial budget, knowledge and a lot of experts are needed. For budget and 

knowledge, we can slowly collect them, but for water footprint experts in Thailand, those 

we do not have at this very moment. So, for launching the water footprint label in Thai-

land, we have to begin from the infant stage, like where carbon footprinting was two 

years ago. 

 

2.8 In order to launch carbon labeling, participation from stakeholders is needed. Could you 

please mention some core stakeholders and their role? 

In addition to TGO and MTEC, we also invited researchers from many universities to join 

our project as LCA technical experts. They worked together with all pilot factories. We 

also gained necessary information, such as emission factors, from the National Life-

Cycle-Inventory (LCI) database gathered by MTEC. There are also other support organi-

zations that provide training courses and conduct seminars for pilot factories. And the 

most important factor for our success story is the industry sector that is interested in our 

project.  

 

2.9 Do you think the number of businesses that need carbon labels will increase in the fu-

ture? Why? 

The Carbon label trend in Thailand will definitely increase in the next two years.  

 

Marketing strategy of Water Footprint labeling 

2.10 The fact is that there is no water footprint label on the market, but I would like to initi-

ate it in the food and beverage sector in Thailand. The carbon label is similar to the wa-

ter footprint label, and you are an expert in marketing the carbon label. So, maybe you 

can give me some ideas with regard to your experience in marketing strategy of the car-

bon label in Thailand that could be used for launching the water footprint label in the fu-

ture. What are the main factors in launching the water footprint label on a product? 

Need or demand is the main factor to launch the water footprint label. However, it is not 

necessary that demand for the label must come from end consumers. It might come 

from foreign countries who might request the water footprint, as in the case of the carbon 

footprint. Nowadays, unexpectedly, there are some Thais asking us, what is the water 

footprint. Because there is no explicit case about a water footprint and methods to calcu-

late it, it is still not yet released. At this moment, ISO tries to push a standard for a water 

footprint (ISO 1406) but still only has a working draft. Moreover, the way to calculate wa-

ter is more difficult than energy because there are many sources of water that are used 

in a company. We also do not have any water footprint experts in Thailand, and there is 

still no request from foreign countries.  

 

2.11 In order to buy an eco-friendly product like water footprint labeled products, some 

degree of educational background is needed. What did you do at the beginning to create 

awareness of the carbon label? 

I agree that basic educational background is important, but how to transfer information to 

end consumers is also an issue. It requires a lot of factors such as effective public rela-
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tions and a financial budget especially for advertisement. Thais love advertisement. We 

have arranged carbon footprint campaigns for consumers. However, consumer aware-

ness of carbon footprint is still low. To be honest, the real factor that made carbon foot-

print projects so popular is the need from businesses, not from consumers. For the case 

of water footprints, I think it will be the same as for carbon footprints. It is very difficult to 

create green products in general and water footprint labeled products in particular, 

through demand from Thai consumers. Two general reasons are low awareness and 

budget constraints.  

 

2.12 I would like to ask about the price of carbon labeled products. Basically, organic and 

eco-friendly products are perceived as premium products, and consumers are willing to 

pay more for their value-added characteristic. Moreover, there are also extra costs such 

as investing in new technology and costs of labeling (e.g. internal audits, label fees, ex-

pert fees, etc.). It is understandable that consumers are willing to pay more for organic 

products because they are good not only for consumer health but also for the environ-

ment. However, the carbon labeled products, which is a kind of eco-label, are good for 

the environment, but consumers do not directly benefit from the extra characteristic as 

they do from organic products. Do you think it is possible to sell labeled products with 

the same price as conventional products? If not, what is the suitable and effective mar-

keting strategy to sell them? 

All Carbon labeled products are sold at the same price as conventional products be-

cause companies know that the Thai market is not ready for such products and they do 

not aim to make any profit from these products but rather to gain competitive advantage 

in global markets or to show that they have CSR. However, other environmentally friend-

ly products are a bit more expensive than conventional products, such as some clothes 

or high quality imported recycled paper.  

 

2.13 Regarding the following labels, which one is best suitable to use as the water footprint 

label and why? 

               

 
In my opinion, neither form can communicate the meaning of a water footprint to end 

consumers in Thailand. Moreover, a footprint icon is absolutely not suitable for the Thai 

culture. We do not use any footprint icon on the carbon footprint label as well. If a water 

drop with the earth will be used, we might need to promote it with advertisements in or-

der to relate it with the water footprint concept. I, personally, would not choose either of 
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them; however, I found that the water drop is better than the footprint. To conclude, I 

prefer choice A because it is, for me, easier to understand.  

 

Communication method 

2.14 Adding a URL on the front of the package and hoping people actually log onto the 

website when they do their shopping, maybe get their Blackberry out and have a look – I 

can imagine actually that might make shopping much more exciting for men, but that is 

probably not going to happen. So while it may not be perfect, do you not accept that hav-

ing some kind of labeling system, perhaps backed up by these other things, which 

makes it simple for the consumer at a glance, once they are familiar with it, does have a 

great benefit in terms of consumer information? 

I agree that using a label is better than adding a URL on a product, if there are proper 

public relation campaigns and consumers are well educated about the label.  

 

2.15 Labeling is obviously one way of presenting information to the consumer, but there 

are obviously some issues with that in terms of confusion. Are there any other options 

besides labeling for achieving that information interaction between the consumer and the 

farming community to come a bit closer together rather than having a great divide? 

According to my experience as a label practitioner, I find that labeling is still an effective 

tool to communicate with end consumers. Nevertheless, an effective label should clearly 

communicate its objective and should also have a brief explanation on the product pack-

aging, which provides consumers a chance to read before they make their purchase de-

cision. Adding a URL on a product might be effective in Europe but not in Thailand be-

cause we are not familiar to find information by ourselves. Another possible method 

might be to invest in advertisements on television and provide information about the val-

ue added of the product, but it will be costly.  

 

2.16 Do you think publishing a sustainable report, which includes the water footprint of a 

product, is a suitable tool to communicate with end consumers? 

I think researchers, investors or institutions will read those reports but not end consum-

ers. Labels should be used to communicate with end consumers and reports should be 

used to communicate with other stakeholders.  

 

End effect of the water footprint label 

2.17 Do you think there is a potential for labeling to actually change attitudes of consumers 

to be more concerned about the environment? 

Honestly, I am not sure because Thai consumers are difficult to predict. In the case of 

green labels or other environmentally friendly products, the one who buys is already a 

green consumer. Whether labels can change a conventional consumer into a green con-

sumer, I have no idea. In the case of No. 5 energy-saving labels (the most energy saving 

label on electric products in Thailand), consumers can relate environmental issues with 

their expenses. When they see this label, they know that they can save energy and also 

money at the same time. It might make them greener although we cannot be sure 

whether they are actually greener or they just want to save money. I really do not know 

the answer to this question.  
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2.18 Do you believe that labeling is the best way of informing people about impacts of their 

everyday lifestyles? 

Labels are not the best way to inform people about their impacts to the environment but 

rather education, books and websites that provide information about day-to-day impacts 

or offer carbon calculations for each person. We can use labels to inform about impacts 

as well, yet they are just not the best way.  

 

2.19 In your opinion, can Product Water Footprint Labeling force food and beverage pro-

ducers to use less water than usual, which then leads to the end effect that water re-

sources are used in a more sustainable way? 

I am not sure. But if there were a water footprint label that producers could have only if 

they could reduce their water footprint of a product, it would definitely lead to reduction of 

water use in some degree, though not throughout a whole industry.  

 
- End of the interview - 

 


