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ABSTRACT

We hereby present a proposal for a water stewardship strategy model, having the water footprint as a reference,
developed from the results of a qualitative and exploratory research and by interviews with experts in the subject. The
aim is to identify these experts’ contributions to a water stewardship model as from the applicability of the water foot-
print concept. From the contribution provided by the experts’ panel, as well as the authors’ understanding of the content
of the bibliographic research conducted, a water stewardship strategy model was proposed for producing goods and ser-
vices as from the water footprint concept, structured as a Plan-Do-Check-Action stewardship model. This model sought
to be supported on a holistic view of the sustainable management process of water resources, besides seeking to provide
an innovative and comprehensive way to account for water use and consumption along with effluent disposal. Thus, it
sought to contribute to a suitable risk management and might contribute as a necessary support for the development
of operational and commercial strategies, contributing significantly to the sustainable development of an organization.
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The last years are marked as the period in which Brazil
— a country comprising 12% of all drinking water on Earth
(Araia, 2010) — was discovered vulnerable to water. Mainly
the Southeast Region, the Country richest and most industri-
alized, presented well below average historical rainfall index-
es, thus creating many supply problems (Instituto Nacional
de Pesquisas Espaciais, 2014).

Factors for the Country’s drought increase are not yet ful-
ly known, being the Amazonian Region ongoing deforesting
as the most probable and, of the largest magnitude (Carval-
ho, 2014).

Added to this natural factor, the excess consumption, pol-
lution levels increase (chemicals coming from the crops and
from the industry, domestic sewer, besides of the high waste
levels (Urban, 2012). To illustrate, it is estimated that water
waste in Brazil reaches to 70% of the total water available for
consumption (SOS Mata Atlantica, 2012).

Facing this challenging scenario, how can enterprises
plan and become prepared to mitigate risks related to the
shortage of this limited and irreplaceable input, intrinsically
related to the production of products and services in all eco-
nomic sectors?

The solution must involve, basically, aside of control
policies formulation by the public and regulatory agencies,
a strategy adequate by the organizations. As such, the ob-
jective of this article is to propose to the organizations an
adequate water resources planning and management mech-
anism by means of the water footprint concept, in order to
permit to identify means for consumption and waste reduc-
tion.

2. TECHNICAL LITERATURE REVIEW

2.1 The Virtual Water Concept

Before defining the water footprint concept, it is manda-
tory describing the key concept and one of the theoretical
basis of its development: the virtual water concept

The virtual water concept was created by John Antho-
ny Allan, of the King’s College London, in 1993. Based on a
study of the Israeli Professor Gideon Fishelson, that back in
the late 1980’s, declared that: “exporting water intensive
products out of Israel, made not too much sense”, due to the
fact that countries import and export water in a virtual way,
in other words, “by means of the quantity of water used to
produce a given product”.
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The adjective “virtual” should be understood as the vol-
ume of water needed to produce a product, as such, is “vir-
tually” incorporated into this product (Chapagain et Hoek-
stra, 2008). Referring to the fact that the majority of the
water used to produce a product is not contained in such
product, being just a small fraction of the water used to pro-
duce it. Actually, the concept is similar to the concepts of en-
ergy, land and work “incorporated”, as such, one may refer
to “incorporated water” (Hoekstra, 2009).

Allan (1998) elaborated on the idea of using the import of
virtual water (mainly from food products) as a way to release
the pressure on scarce local water resources of a given coun-
try. As such, the import of virtual water becomes an alterna-
tive water resource, besides of the endogenous aquiferous
resources of a given region —the import of virtual water may
also be called as “exogenous water”.

By definition, the virtual water import refers to the used
water volume (or polluted) in other countries to produce
products and services imported and consumed in a given
country. Virtual water export refers to the used water vol-
ume, used (or polluted) domestically in order to produce
export bound products to be consumed in other countries
(Hoekstra, 2009). The knowledge of virtual water flows en-
tering and leaving a given place allows picturing the water
depleters’ direction, at this place (Chapagain et Hoekstra,
2008).

2.2 Water Footprint Concept

Using the virtual water concept, Professor Arjen Y. Hoek-
stra, developed the water footprint in 2002, with the objec-
tive to quantify the real and virtual water of products and
services. The water footprint of a given place can be defined
as the “total volume of fresh water to be used (or polluted)
to produce products and services consumed by this local”
(Hoekstra et Chapagain, 2008).

In this case, it is important to highlight two expressions:
“freshwater”, once it is scarce and not water in general;
“consumed”, as the products and services consumed by
one given local can be produced locally by using local (real)
water, as well as, produced elsewhere and imported by this
local, by means of using the water from this other place (vir-
tual water for the local importer). By the fact that one local
consumes a product produced in another place, the water
footprint concept says that, in this case, a virtual water im-
port took place, thus making local water saving possible and
that, once it had been needed to produce the now imported
product or service.

The total water footprint of one local is divided into three
categories: “blue” footprint (surface water and ground



water), used to produce products and services locally con-
sumed; “green” water footprint being the water volume that
evaporates from the global “green” water resources (rain
water kept in the soil) and, the “grey” water footprint that is
the polluted water volume associated to the production of
products and services locally consumed.

3. RESEARCH METHODOLOGY

3.1 Approach and Research Methodology

The chosen research method is of the qualitative type
and, the chosen method was the exploratory research, be-
ing the data collected from a semi-structured questionnaire,
with subsequent interviews (specialist’s panel) regarding the
water footprint concept.

Regarding the qualitative research approach, its distinc-
tive feature is the emphasis in the perspective of the indi-
vidual that is being studied or the concern in obtaining infor-
mation regarding the perspectives of individuals and their
natural environment is the research environment (Martins,
2010). The qualitative approach is justifiable, as this study
aims to understand the studied object, through the percep-
tion of the specialists on the selected subject.

In regards to the exploratory studies, they are usually per-
formed when the objective is to examine a given research
subject or problem not enough studied, about which there
are many questions or that have not been researched earli-
er. In other words, when the literature revision reveals that
there are non-researched themes and ideas vaguely related
with the research object. That is to stay, when it is intended
to research subjects based on new perspectives and widen
the already existing studies. They serve to familiarize us with
relatively unknown phenomena (Sampieri et al., 2006).

As such, applying this research method is justifiable by
the following reasons:

1. By means of the bibliographic research performed, it
can be concluded that the applicability of the water foot-
print concept for a water stewardship model to produce
products and services is still a scarcely studied subject, not
presenting to the moment a much structured and dissemi-
nated theoretical body in the form of several applications.
Sampieri et al. (2006) state that “this type of study is com-
mon in research, mainly in situations for which there is little
information”;

2. As the water footprint concept is relatively recent for
the scientific-academic community, this concept is still under
construction, as well as its applicabilities in a practical mod-
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el. Thus, the understanding and perceptions from specialists
in the subject are pertinent on how the water footprint con-
cept might contribute to the development of a water stew-
ardship model for the production of goods and services.
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3.2 Selection and Research Sample

The first step for the sample selection for this research
was to delimit its population. Selltiz et al. (1987) state that a
“population is the aggregate of all cases that fit into any set
of pre-defined specifications”. Therefore, in the case of this
study, the research population were the specialists identi-
fied as experts in water footprint, either from the scientif-
ic-academic community or from public or private enterpris-
es and NGO’s.

Starting from the research population, a sample, which
is a sub-group of the population that had its data gathered,
was defined (Sampieri et al., 2006). Based on these authors,
in order to select a sample, an analysis unit is to be defined
(persons, organizations, communities, situations, events,
etc.). For the qualitative approach, sample is an analysis unit
or, by instance, a group of persons about whom data should
be collected, but not necessarily being representative of the
universe or, of the target population.

There are two types of samples: the probability sample: a
sub-group of the population in which the elements have the
same possibility to be chosen and the non-probability sam-
ple, a sub-group in which the elements’ selection is inde-
pendent from the probability, but rather from the research
characteristics (Sampieri et al., 2006).

As such, for this survey of qualitative approach, using the
exploratory method, a non-probability sample was selected
from the analysis unit “persons” (experts in the water foot-
print concept), not necessarily representative of its popula-
tion and, about which, data will be gathered. This selection
happened informally, with no interest whatsoever to gener-
alize the results achieved.

Due to the absence of a specific information or data
source that would concentrate the list of experts (popu-
lation) knowledgeable in the water footprint concept, the
elected criteria for the sample selection was the knowledge,
by the authors, subject experts acquired through bibliogra-
phy reading, attendance to speeches and seminars and in-
teraction records with both specific individuals, either mem-
bers from the scientific-academic community or, part of the
private enterprise community.

In line with the foreseen in the qualitative research ap-
proach, various experts in the subject (panel of experts) have
been selected that are, actually, multiple evidence sources.
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3.3 Data Gathering
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For data gathering of the intended information acquisi-
tion, it is necessary to use a method, adequate to a qualita-
tive research.

The data gathering method for this research was the
semi-structured questionnaire; in this way, it turned possi-
ble to perform the interviews in a more open and flexible
way, by means of a conversation between the interviewer
(authors of this research) and the interviewed (experts in
the water footprint concept).

The semi-structured questionnaire was chosen as well as,
according to Martins (2010). The structured interview is not
adequate to the qualitative approach because, by structur-
ing the interview, the researcher ends up imposing his vision
of the research problem to the interviewed, thus making dif-
ficult the collection of the individual’s perspective, which is
exactly one of the distinct features of this kind of research
approach.

3.4 Research Sample Description

A research sample used to carry out this exploratory
study has been put together by water footprint concept ex-
perts. This sample of specialists was selected according to
following criteria: i) those with previous knowledge by the
authors of this research; ii) those acquainted to the author
of this research and; iii) those recommended during the de-
velopment of the interviews.

Twenty experts have been selected as research sample
and they act at the types of organizations: public enterpris-
es, private enterprises, academia, NGO’s, government or-
gans and private institutions. The reason for this research
sample to contain specialists that belong to various types of
organizations, was the possibility to obtain the opinion gath-
ering regarding the water footprint concept in the multiple
points of view, in other words, from its applicability already
in use (case of some private enterprise) up to scholar and
subject fans (academia and NGQ'’s).

The initial approach with each specialist was the submis-
sion of an e-mail invitation requesting to join the research.
The percentage answers accepting to participate were 70%,
with 60% of total (13 out of 20 experts). Those that initially
agreed to participate in the research but have not been in-
terviewed did not return the contact attempts to have the
interview.

Overall, the interviews with the experts can be consid-
ered as very rewarding and, contributed considerably for the
achievement of this study.

By the authors’ understanding, there were interviewed
experts that had a more accurate knowledge on the subject,
either because they were already applying the concept at
their enterprises or, in other situations, in consulting, or still
dedicating academically to the subject. On the other side,
some few interviewed individuals demonstrated having a
barely over superficial knowledge on matter, but still not in-
validating their interviews because in each of them, signifi-
cant contributions occurred.

This judgment is in accordance to the theoretical state-
ment of Martins (2010) that is based on the qualitative re-
search theory. The answers may vary according to the con-
cept of the organizational reality and the proximity to the
studied phenomena. Furthermore, despite the fact that a
semi-structured questionnaire has been used, at times the
interviewer noted that the interviewed could not contribute
in all questions; thus, it was decided to place questions be-
yond the previous established script.

At times when the interviewed showed more accurate
knowledge in any given question of the questionnaire but,
not so in others, the interviewer tried to extract the most
information possible in the ones the interviewed showed
experience. In the authors’ understanding, this has consid-
erably enriched the content.

Therefore, the interviews for this exploratory research ac-
complished their objective to identify the contributions of the
water footprint concept for a model of water stewardship, re-
sulting in the stewardship model proposal described as follows.

4. PROPOSAL FOR A WATER RESOURCE
STEWARDSHIP MODEL, FOR THE PRODUCTION OF
PRODUCTS AND SERVICES, STARTING FROM THE
WATER FOOTPRINT CONCEPT

The proposed water stewardship model is divided in the
following phases: Plan (Governance Practices, Policies and
Guidelines Development, Regulatory Compliance and Risks
& Opportunities Identification), Do (Carry out the Action
Plan for the Water & Effluent Stewardship), Check (Action
Monitoring, Indicators, Goals and Reports of Information
and Results) and, Action (Water Stewardship Model Revi-
sion).

4.1 Step: Plan

4.1.1 Governance Practices

Once the water footprint concept allows the develop-
ment of a water usage diagnosis, in case this gets combined



with the existing data extracted from a risk management
analysis, besides the development of correlated strategies,
this set of applicabilities might result in argumentation to
convince and, in the future, the organization’s leadership
commitment in relation to the strategic importance of water
stewardship. All the information generated by the use of the
water footprint is to be translated in a strategic context for
the enterprise.

For the higher administration, probably the most import-
ant will be the group of capabilities of the water footprint
concept (diagnosis, risk management and, strategy) and,
whether the intended results are being obtained, or not. For
instance: for an enterprise’s investment decision, the infor-
mation (among many other pieces of information needed),
obtained on the use and availability of the regional water
resources (diagnosis), indicates the place with the lowest
possible risk (potential risk management, e.g., considering
future water availability). As such, this information will be
extremely useful for the strategy definition for the organi-
zation.

The experts on the subject, in general, agree that the wa-
ter footprint concept is of great importance for the water
stewardship of an enterprise and it’s early adoption should
start from the leadership, although some demonstrate cer-
tain degree of scepticism in regards to have an organization
implementing a water stewardship model, either by lack of
knowledge in terms of the importance of water for the busi-
ness as such or by lack of pressure of the interested involved
parties.

4.1.2 Policies and Guidelines Development

The proposal of policies and guidelines must follow the
sequence of the three applicabilities (diagnosis — risk man-
agement — strategy elaboration, considering that these are
not separately applicable but rather, are interdependent)
and without the presumption to exhaust all feasible possi-
bilities, as policies and guidelines might vary among organi-
zations, depending of their maturity level in regards to the
subject and to the characteristics inherent to their action
sector. As such, policies and guidelines suggested in this
phase might be considered as macro-orientations.

As an example, a first policy could be the determination
of the development and implementation of action plans for
the water management of the organization, with the objec-
tive of minimizing its use and the effluents’ discharge, focus-
ing on the direct operations, supply chain and the watershed
basin where operating. Each action is to be preceded by the
applicability of the water footprint concept diagnostic, in
order to identify quantitatively the real situation of each
project, determining short, medium and long range goals, as
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well as the follow-up of the management indicators, applica-
ble for each developed action.
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By analyzing the experts’ answers, it can be noted that,
aside of being too superficial, there has not been consensus
as to the need to develop water stewardship management
policies and guidelines by the organizations. While some
specialists state that the water footprint concept might be
used for the policies and guidelines construction in a given
water stewardship model and suggest that these could be
part of actions, such as water usage reduction in conjunc-
tion with risk evaluation tools, other showed pessimism in
regards to the perception, by the enterprises, of the water
stewardship importance and, furthermore, they did not per-
ceive that the water footprint concept might improve the
resource’s management.

4.1.3 Regulatory Compliance

For a proper regulatory compliance, the organizations
must actively act both in a reactive way as well as in a proac-
tive way, in order to avoid having fines and penalties applied
and, in extreme cases, to have its operation rights terminat-
ed due to regulatory non-compliances.

The organizations must identify the compliance to pres-
ent legislation and public policies that restrict water use
and consumption, impose limits to wastewater discharge
and penalize water bodies’ pollution and incident contam-
ination, besides suggesting the development of the internal
infrastructure to handle regulatory and legal compliance in
all levels: local, state and nationwide.

This can be met with the support of the applicability of
the diagnosis of the water footprint concept, by means of
the green, blue and grey water footprints accounting. The
blue water footprint will allow the enterprise to manage its
intensity and understand the water resources usage limits,
as determined by its grant, for instance, meanwhile the grey
water footprint will allow the enterprise to control the water
quality limits returning to the environment, as defined by
law. The green water footprint, applicable to the production
of agricultural products, will allow the enterprise, based on
yearly rainfall trends in their production region, to forecast
the need to use irrigation water (blue water footprint) and
possible limits imposed to this type of use for the available
water resources, if applicable. The applicability of risk man-
agement for the water footprint concept is important as
well, to avoid contamination risks and water bodies’ pollu-
tion.

Regarding the experts’ opinion, the majority believes
that there might appear a water management legislation
for enterprises, based on the water footprint concept. De-
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spite the existing laws that already contain premises of
the concept, such as the offer demand comparisons, this
future regulatory benchmark might imply in many restric-
tions and opposing action movements from the enterprises
due to the following possible factors: maximum allowable
water footprint reference values, too demanding decrease
requirements for the water footprint that might be con-
trary to the local reality, associating to the product water
footprint values without considering the local conditions
that were produced in the places, what might create en-
trance barriers in specific markets.
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4.1.4 Risks and Opportunities Identification

Orr et al. (2009) state that the water footprint is useful
when helping the enterprise in decision taking regarding
the best production process practice, to understand the de-
pendence of the suppliers in relation to water and, how to
comply with government regulations. It further helps in the
risks identification, such as reputation, costs originated by
regulatory changes, etc.

The idea in this phase is to suggest the organization to
identify a series of potential risks related to its water man-
agement, either direct operations, as well as, the supply
chain, allowing enterprises to develop ways to mitigate
them and further, to identify opportunities by means of the
sustainable use of water, in a way to obtain competitive ad-
vantages in relation to its competitors.

Risk identification is to be achieved through the support
of other risk assessment and management tools, which the
organization sees best applicable and effective, subsidized
by quantitative information obtained through the applica-
bility of the water footprint concept diagnosis. For example:

- Through the total water footprint from products / ser-
vices, from the business itself, added to the use of the Global
Water Tool (GWT), which has, as entry data, the total local
water footprint, thus making it possible to foresee if any giv-
en operation is located in any present or future water stress
region;

- In order to create commercial strategies, consider not
only the flow values (real and virtual water) for the water
footprint; however, the cost of opportunity also involved
(Wichelns, 2010) dealing with land availability, labour,
knowledge and capital, competitivity (comparative advan-
tage) in certain types of production, support and import du-
ties (Chapagain et Hoekstra, 2008);

- It is suggested as well, to identify the existence and the
tariff’s policies related to water usage in the watershed. The
change of vision of the organizations, just looking into the

enterprise in order to deal with all questions and interest-
ed parties of its own operating watershed is a very import-
ant element of the water footprint concept and, it is to be
considered that, in many Brazilian rivers there is an existing
charge on the water and that the trend for this charge is ex-
tended countrywide. This fact will certainly cause impact on
the production costs of the organizations.

The expert’s opinions in relation to this phase of the man-
agement model concentrated in the importance of the or-
ganizations to identify present and future water availability
risks that might cause the most diverse impacts, from pro-
duction cost increase to strategic consequences, such as the
installation of a new unit in a given region, that might pres-
ent water restrictions, with the enterprise not having fore-
seen this situation at the decision taking moment.

Other identified risks have been the need to act at the
supply chain as it might happen in many situations in which
the enterprise spends considerable resources to reduce wa-
ter footprint in direct operations when, actually, the largest
footprint to be concentrated in its supply chain also the
need to avoid risks related to water, with the interested par-
ties. All these risks might case impacts, to the point of the
enterprise’s survival.

Furthermore, as opportunities, they suggested that the
water footprint concept applicabilities might help the orga-
nizations to identify which is the best location to develop
an enterprise, considering water usage projections, besides
suggesting the creation of new technologies to be used in
arid places.

4.2 Step: Do

4.2.1 Carry Out Action Plan for the Water and Effluent
Management

This step is based on the development and implement-
ing of enterprises’ action plans for the water management,
aiming to minimize its use and wastewater disposal, focus-
ing on direct operations, supply chain and the influence on
the watershed.

It is important to highlight that all actions developed in
this phase must count with its respective management in-
dicators (might be combined with performance indicators,
already being used by the organizations) and goals, in order
to best manage them, thus attaining ongoing improvements
for the water stewardship plan.

Very important suggestion of an interviewed specialist,
suggesting that the action plan for the water and wastewa-



ter management, with consequent reduction for the total
water footprint value of an organization, be implemented in
the following sequence of activities:

e Carrying out water consumption and wastewater
disposal by sectors, along the plant’s production
process, by means of the installation of water me-
ters and flowmeter;

e Identifying water & wastewater/effluents’ losses
along the processes;

e Modifying processes, through the suggested action
plans, in order to reduce the organization’s total wa-
ter footprint.

Finally, it is important that the organizations pay attention
at two important factors before implementing the action
plans at this phase. these factors are preceded of the water
footprint accounting: the importance of using reliable data
for the water footprint calculation and the careful interpre-
tation of the calculation results.

On the importance of using trustworthy data for the footprint
calculations, the interviewed experts / specialists answered, at
the requested question, to mention the water footprint concept
weaknesses as there are many difficulties to do so.

Multiple factors have been pointed out to reach to this
conclusion, such as: indirect data are not too well accounted
for, the type of data that will be used to feed the calculations
are not of free public access, it is necessary to use many av-
erage data to calculate the green water footprint and, there
are difficulties finding data on the grey water footprint from
the organizations, as well as finding the data that might be
used for greater calculation credibility, mainly when dealing
with historical data.

In respect to the needed care for the calculation results
interpretation, the experts pointed out that there is criticism
regarding green water footprint calculation. Apart from dis-
cussions on how to calculate this footprint, they might con-
tain distortions, due to the fact that evapotranspiration data
is very high in Brazil; nevertheless, there is a lot of water in
the Country. This might induce to a results interpretation er-
ror, because, in absolute terms, not considering water avail-
ability, the water footprint tends to present a high value,
which does not mean that it points to the worst conditions
in regards to a country presenting low green water footprint,
due to low evapotranspiration levels but, conversely, pres-
ents a high blue water footprint, considering the latter more
costly and with greater environmental impact, to mention.

As to the grey water footprint, care should be taken re-
garding data interpretation in order to avoid incentivizing, in
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the wrong way, the production in lesser limitating countries
under the effluent water disposal legal point of view, rather
than rewarding countries that have restrictions of pollutants
and more restrictive quality parameters for the disposal of
effluents.
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4.3 Step: Check

4.3.1 Action, Indicators and Goals Monitoring

This phase of the water stewardship model has the ob-
jective to monitor the goals and indicators as defined in the
previous step for the implemented action plans, in order to
check the effectiveness and the efficiency of each one and,
through a continuous improvement process, they might be
redefined and improved, if applicable, at the “Action” step.

The water footprint concept permits monitoring not only
the organizations’ water use and effluent disposal from their
direct operations, but it also definitely provides them a more
holistic view in terms of their value chain:

1. Through the implemented indicators and goals for
the actions developed and involving the three appli-
cabilities of the water footprint concept, these will
allow the enterprise monitoring these actions along
their whole value chain as well as at the watershed,
considering the relations with the interested parties;

2. It is suggested to monitor and evaluate the indica-
tors and action goals that might be implemented to
mitigate the remaining Sustainability risks involved
in the organizations’ water management, including
their value chain and watershed where active.

3. Considering this to be an internationally used con-
cept, allowing comparability with other enterprises
of the same segment and the possibility of promoting
internal and external benchmarking, aiming at the in-
terchange of the good practices and the continuous
improvements, in the sustainable use of water.

As to the last, as stated by Pfister et Ridoutt (2010), this
requires special attention by the organizations, since there
is still no clear relation between the water footprint and the
potential social-environmental damages due to the exces-
sive extraction of this natural resource from a place showing
water restrictions. Isolatedly, the quantitative information
on the water footprint is not too useful; in other words, it
is important to relate it with qualitative information, as well
as with the financial performance of the organizations, in or-
der to have a broad and sustainable approach for the water
stewardship.
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In relation to external benchmarking, this can be attained
by comparing the action plan results, indicators and, the or-
ganizations’ water management goals among peers and oth-
er productive sectors and, further, to contribute to the orga-
nization’s water footprint data bank. Again, it is important to
highlight the need of careful evaluation as the social-envi-
ronmental conditions might vary considerably among differ-
ent products and services’ production places.
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Experts state that, what needs to be done at this phase
is the monitoring of the action plans, indicators and goals,
achieved in an integrated way, not only considering the or-
ganizations’ direct operations, but in the whole value chain
and watershed.

Still, this is done in a superficial way by the enterprises
and the water footprint concept might promote this inte-
grated and systematic monitoring. Thus, the experts suggest
the separation of quantitative information of the green, blue
and grey water footprints and later on, the internal and ex-
ternal as well. This way the real and virtual water flows, and
the water losses from all and by each process are monitored,
as well as the installation of rain stations and fluviometric
ones (measurement of river flows) in multiple places of the
river basin and adding action plans, indicators and goals to
the Environmental Management System of the organization.

4.3.2 Reporting of Information and Results

The information and results (indicators and goals) of the
actions carried out in the water management model of an
organization might be made available for their internal and
external audiences. This information and results reporting
might be achieved by internal and external publications,
such as the Sustainability Reports.

These results and information must contain the quanti-
tative data resulting from the water footprint concept ap-
plication, such as specific production features (production
in water scarce/abundant places, social-environmental im-
pacts, etc.) due to the fact that this information vary among
the specific places.

Specialists, in their majority, agree that the enterprises’
water management model reporting and results of informa-
tion, either for internal or external audiences, is important
as this signifies transparency, shows the enterprise commit-
ment with the sustainable use of water, opens possibility to
achieve new markets, mainly the European ones that might
request such information in a commercial transaction, as
well as, due to the trend in the pressure increase from the
interested parties, to know about this information, as inves-
tors, consumers, watershed management committee, etc.

Those who showed restrictions to the reporting, state
that this is strategic information for the organizations. As
such, there must be a reason for its availability that might
be related to commercial issues and pressure from the in-
terested parties.

Thus, the water management model results and informa-
tion of an enterprise might be reported through the Sustain-
ability Reports, for instance. Meanwhile, the quantitative
information and results from the water footprint are to be
contextualized, according to products/services’ production;
in other words, qualitative information about water usage is
to be shown (social-environmental context, impact on the
watershed, water quality, etc.)

As to the water footprint information reporting of a giv-
en product by means of its’ labelling, the experts suggest
that the organization should be careful when making this
information available. Besides the fact that production spe-
cifics, and the water use and availability vary from place to
place, presently there is much more use of global water use
& consumption averages, which might lead to comparability
errors and the vision that a given product is more water sus-
tainable in relation to other similar products, but in reality,
it is not.

This question might even deepen into questions that
impose risks to the trade balance and customs issues of a
country, because trade restrictions might be imposed to
non-sustainable products in relation to water usage, which
might cause large financial disruption for the organizations
as such, and for a country, as a whole.

4.4 Step: Action

4.4.1 Review of the Water Stewardship Model

This last phase of the water stewardship model is the
time for the organizations to revise the whole content of the
previous phases, aiming at improving and standardizing ac-
tions that generated positive results and, to change those
that did not meet the expectations, always in the pursuit of
ongoing improvements.

Specifically, in regards to the water footprint, the efficiency
of the application of the applicabilities has to be assessed in
the water stewardship plan as a whole: the benefits attained,
difficulties found, effectiveness of the suggested applicabili-
ties, etc. and always in the search for improving their use.

On this question, only a small part of the experts men-
tioned some considerations. The majority stated they had



nothing more to add. Some comments, such as the com-
bination of the water footprint concept with the Life Cycle
Analysis and the ISO Std. for water footprint, product or
service valuation in regards to the local water consumption
have already been considered in the earlier phases of the
suggested management model.

Another question approached refers to the complexity of
the water footprint concept implementation and its applica-
bilities by any given enterprise. In this regard, the authors of
this survey understand that this is still quite a recent concept
that is going through a series of improvements (as for the
green and grey water footprint calculations, for instance)
and is still in its early stage of implementation by the major-
ity of the enterprises. Therefore, just with the ongoing im-
provements of practical application processes and learning,
this complexity and difficulties tend to reduce, counting on
the ever growing and joining the concept established by the
enterprises, thus contributing more and more to the sustain-
able water usage stewardship.

5. CONCLUSIONS

It is clear that the applicability of the results obtained in
this research is wide, based on the objective to propose a
water stewardship strategy model that is applicable to pub-
lic entities, private enterprises of any size or industry. Cer-
tainly, the model might be adapted, subject to the specific
characteristics of each organization and its industrial field,
besides of the strategy of each enterprise and its under-
standing of the subject.

Some limitations of the proposed model may be pointed
out, as: lack of specific action analysis for each type of indus-
try and the possible considerations of the complexity, even
when it is seen from the enterprises’ side, due to the still
incipient level of understanding regarding the water foot-
print concept, as well as the level of importance of the water
management for the sustainability of the organizations.

Considering it a relatively new subject, as well as de-
manding further and wider understanding of its capabilities,
the water footprint concept needs to be submitted to actual
checkings by the organizations that really understand that
water is a matter of priority for their business to endure.

The answers obtained through the specialists’/experts’ pan-
el and the authors” understanding of the referential theoretical
content contributed to the proposal of a water stewardship
model structure, starting from the water footprint concept,
once the latter can rely on practical application elements.

Thus, as a result of this research, it can be highlighted
that the proposed water stewardship model can be applied
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to multiple sized organizations and segments, as it relies on
the proposed content, starting from the good enterprises’
water management practices, improved by the theoretical
reference content and the contributions experienced by the
specialists / experts in the water footprint concept.
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In order to make the model effective, it is necessary for
its users to understand the conceptual theory of the water
footprint. So far, this is not totally true, since there are some
difficulties in the theoretical understanding and there is the
mistake of just analysing quantitative information. Thus, dif-
ferently from the proposed model, this evaluation must be
achieved by combining with the qualitative information as
well.

With the trend to have the subject “water” becoming in-
creasingly more important in the discussions regarding the
ways for a sustainable development of the whole society;, it
is understood that this research might provide a feasible way
towards this objective.
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