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			PRESENTATION


 


			This present work is the result of several years of dedication to finding sustainable solutions for the new global challenges. 


			The Water Footprint represents the amount of drinking water necessary to provide consumer goods and services. The Ecological Footprint quantifies the natural resources used and the Carbon Footprint represents the number of CO2 emissions sent to the atmosphere, after the production of these consumer goods and services, also known as the family footprint.


			The family footprint (Water, Ecological, and Carbon) had always been worked in isolation, and this was our greatest motivation for this study: present and validate an integrated model, called Integrated Environmental Footprints Index (IEFI)1, that if applied to heterogeneous communities in Paraíba state, and in small, medium and large cities and in other countries in the world, it should be able to introduce approximate index to the environmental reality found in our planet. 


			In light of the foregoing, it is evident that human actions in the face of an unsustainable economic model are leading planet Earth to its exhaustion. Encouraging the consumerism of goods and services has been depleting natural resources, as well as emitting pollutants, and has been making the air asphyxiating and this has led to numerous socio-environmental disasters.


			Contributing daily, through consumption habits that don’t respect environmental issues, is an attitude that contributes directly to an unsustainable planet with no hope of life for future generations.





Note


				

					1. Translator’s Note: Ipai (Índice de Pegadas Ambientais Integradas) in portuguese.


				











			FOREWORD


 


			In an increasingly integrated and economically globalized world, the relationship between humanity and nature has taken on significant importance, considering that all the essential elements to life and activities resulting from living are directly related to the environment.


			Given the finitude of environmental resources and humanity’s intense exploration of them, we are experiencing crucial times, where changes in our standards are essential to avoid a catastrophic global environmental crisis.


			The moment asks for transformation. In society, in the market, and the economy. Not for convenience or opportunity, but for real necessity. The path to this new development model is long and urgent, full of questions and challenges.


			Ahead of us, we have the opportunity and the obligation to seek to build an inclusive world, ethical, environmentally sustainable, and guaranteeing the quality of life for all, from the uniqueness of everyone to the complexity of governments and public machines, through companies, organizations, entities, and social groups. 


			Knowing the important impact we cause on the planet, as people, organizations, etc., is fundamental to these changes because it is knowing the causes and their peculiarities that we can, thenceforth, set goals and solutions capable of redressing the adverse effects.


			Thus, the Ipai Model2 (Integrated Environmental Footprint index) is a very important tool for knowledge and diagnosis of the environmental impact of the most diverse socioeconomic actors, such as people, communities, cities, countries, companies, corporations, entities, public agencies, etc.


			Broad and efficient, the Ipai Model addresses the source water, ecological, and carbon aspects in its method, associating them in an integrated way, allowing the manager to have a complete situational view of the environmental footprint of the business, activity, or enterprise under its management.


			In addition to all the prominence that the model itself deserves, one issue, among many, that should be emphasized is its broad applicability. Residences, offices, micro, small, medium, and large enterprises, corporations, social organizations, and government entities: Everyone can, and should, apply it, both as an activity of internal improvement, as an action through to the most genuine desires for sustainable practices and ESG in today’s world. 


			The present work, clearly and objectively, brings all the knowledge necessary for the complete theoretical and practical understanding of the Ipai Model. Accessible language and objectivity provide anyone with solid knowledge about essential practices to today’s high standards of sustainability.


			A work fundamentally essential to the current manager, whether public or private.


			Eliel Matias da Rosa


			CEO Brazilian Institute of Sustainability - INBS3.


	


Notes


				

					2. From Portuguese: Modelo Ipai (Índice de Pegadas Ambientais Integradas).


				


				

					3. From Portuguese: INBS – Instituto Brasileiro de Sustentabilidade.


				











		INTRODUCTION


 


			The twentieth Century was the stage of significant transformations in several human life sectors. This period was marked by an exponential technological advance that increased human life expectancy as well as his self-destruction ability. This fact brought as consequence a significant expansion of organic matter and energy to supply the needs of society (Van Bellen, 2006). The global scenario presented an increase in the demand for goods and services, but its fulfillment was not uniform and generated great disparities in the standards of living and consumption of the populations of different nations, together with growing inequality indices (Van Bellen, 2006).


			The starting point for the incorporation of the environmental issue in the debate on the development of nations took place with the first United Nations (UN) Conference on the Human Environment held in Stockholm in 1972. This conference drew the attention of nations to the fact that human action was causing serious degradation of nature and creating severe risks to human well-being and survival itself (Feldman, 1997). This event was the first global initiative aimed to identify the impacts of human activity on the environment, as well as propose the adoption of a development model that respects the capacity of ecosystems to renew themselves, replacing the model based only on economic growth (Feldman, 1997). This global scenario served as motivation for the emergence of a new development paradigm called sustainability. According to this idea, the level of advancement of a given society is measured not only by its ability to generate wealth (economic dimension) but also by the conditions for dividing the generated wealth (social dimension) together with the environment preservation and conservation (environmental dimension). 


			The biggest challenge of sustainable development is to make analysis compatible with synthesis, that is, to build a called sustainable development together with the choice of indicators that show this trend. The complexity of situations involving sustainable development requires, for its analysis, interconnected systems, interrelated indicators, or the aggregation of different indicators. Maintaining the balance between socio-economic and environmental sustainability requires not only an understanding of economic flows but also knowing how much biological capacity is needed to absorb the environmental impacts produced by humanity. The dominant concept of sustainable development is to discover how the planet can provide enough resources to ensure the well-being of people everywhere. In this regard, the Ecological Footprint (EF) demonstrates that humanity is currently living beyond the Earth’s capacity.


			In the early 1990s, the concept of EF was introduced as a measure of human appropriation of biologically productive areas by William Rees and Mathis Wackernagel (Rees, 1992, 1996; Wackernagel et al., 2004a, 2005). About ten years later, Hoekstra and Huang launched a similar concept called the Water Footprint (WF) to measure the human appropriation of freshwater across the globe (Hoekstra; Huang, 2002). Although both concepts have different roots and measurement methods, in some aspects the two concepts have in common the fact that they translate the use of natural resources by humanity (Hoekstra, 2009). EF expresses space usage (hectares), while WF measures the total use of freshwater resources (in cubic meters per year).


			In 2009, Hoekstra carried out a comparison of the concepts and methods of analysis of WF and EF and suggested how one concept can be interpreted with the other and that both can be used in a complementary way. On the other hand, Hubacek et al. (2009) analyzed the environmental implications of urbanization and lifestyle change in China based on the concepts of WF and EF. The concept of WF has mainly been discussed in water resources and political science forums. After the launch at the experts meeting in Delft, the Netherlands, in 2002 the concept was further discussed at several international water resources meetings, such as the Water Forum in Japan in 2003, a conference on virtual water, organized by the World Water Council in 2003 (WWC, 2004).


			The WF of an individual or community is defined as the total volume of freshwater used to produce goods and services consumed by the individual or community (Hoekstra; Chapagain, 2008). It can also be calculated for any defined group of consumers, including a family, village, city, state, or nation (Hoekstra; Chapagain, 2007b; Kampman et al., 2008).


			The elaboration of environmental sustainability indicators contemplating the WF, EF, and Carbon Footprint (CF) can be a constructive initiative in the study of the environment. In this regard, several attempts have been made recently to develop an integrated approach to these footprints for the assessment of environmental and consumption impacts (Giljum et al., 2011; Niccolucci et al., 2010; Patrizi, 2009). In this context, Galli et al. (2012) proposed for the first time an integrated concept of the footprint family as a set of indicators to track human pressure on the planet. No sustainability indicator alone is capable of comprehensively monitoring the human impact on the environment (Galli et al., 2012). These authors also argue that sustainability indicators need to be used and interpreted together to assess the environmental impacts of production and consumption.


			Based on the above, the central hypothesis of this work is that a model of environmental sustainability integrated with the water, ecological, and carbon footprints constitutes an efficient tool in the assessment of the degree of environmental sustainability of individuals and/or communities. In this sense, the objective of this book is to assess whether an index integrates information on water footprint, ecological footprint, and carbon footprint. Furthermore, this model can directly assist environmental managers in the development of more sustainable policies. Therefore, the objectives of this book are as follows:


			General: Develop and validate an integrated model with water, ecological, and carbon footprints to measure the level of environmental sustainability of heterogeneous communities, people, and countries.


			Specific: (I) Quantify and compare the components of the water, ecological, and carbon footprints in different types of organized communities; (II) Quantify the total water footprint used in food, domestic and industrial use of each of the communities analyzed in the study; (III) Quantify and compare the contribution of the food category in the formation of WF in different communities; (IV) Determine the water footprint, ecological footprint and carbon footprint per capita of inhabitants of each community analyzed in the study and (V) Determine the water footprint, ecological footprint, carbon footprint and the index of integrated environmental footprints of heterogeneous communities, people and countries from all continents.













			1. BIBLIOGRAPHIC REVIEW


			1. Sustainable development and measurement tools


			To measure the growth of the economy, expressed through a nation’s ability to generate domestic wealth, the Gross Domestic Product (GDP) was created, representing a measure of how fast resources are transformed into monetary flows without considering the specific effects on society (Van Bellen, 2006). However, this indicator has presented gaps in social aspects. To monitor the social problems arising from the inequality of income distribution, during the 1960s, the development of systems of social indicators began, involving aspects such as health, education, equity, work, and income, losing GDP its exclusivity (Scandar Neto, 2004). The discussions began to focus not only on what was happening in the richest countries but also on those that presented a better quality of life. At the same time, the goods and consumption industries of the most developed countries required energy in large numbers to maintain the desired economic growth; and energy in part means the emission of pollutants that can compromise the maintenance of life on Earth (Martins, 2006).


			The sustainable development term is clearly loaded with values, in which there is a strong relationship between the principles, ethics, beliefs, and values that underlie a society or community and its conception of sustainability. The difference in definitions is due to the different approaches one has to the concept. Therefore, the degree of sustainability is relative, depending on the point of view considered, that is, a function of the environmental ideological field or dimension in which each actor is placed (Lafer, 1996). It is believed that the problem lies in the very combination of a noun (development) with an adjective (sustainable), which represents a judgment of value proper to each individual and, therefore, not quantifiable (Bellia, 1996).


			Agenda 21, a document taken from the United Nations Conference on the environment and human development, which is considered the Decalogue to Sustainable Development, suggests that countries draw up, according to their reality, the 21 National Agendas and that, within the country itself, the 21 Regional and Local Agendas be drawn up (Agenda 21, 1997). This document is not only an international treaty or convention but a plan of non-representative intentions whose implementation depends on the political goodwill of the rulers and social mobilization (Barbieri, 1997).


			Chapter 28 of The Global Agenda 21 is dedicated to strengthening local authorities as important partners in the sustainable development process and recommends that each local authority should engage in dialogue with its citizens, community organizations, and local private companies to develop a Local Agenda 21. When thinking about development in a sustainable way, it is necessary to remember the need for simultaneous monitoring, also to be constituted, which allows perceptions in the short, medium, and long term. The development needs of Sustainability Indicators are found in Chapters 8 and 40 of Global Agenda 21. Chapter 8 expressly advises that countries may develop systems for monitoring and evaluating progress for sustainable development by adopting indicators that measure changes in the economic, social, and environmental dimensions. Chapter 40, on the other hand, considers that in sustainable development, each person is a user and information provider, considered in a broad sense, which includes data, information, experiences, and knowledge adequately presented.


			The need for information is one of the key aspects of the process of implementing Agendas 21 (Chapter 28). To diagnose situations that are intended to modify and monitor the impact of the proposed actions, information is needed that express the results and provide a reference for the debate because the information expressed in the form of indicators and indexes are numbers that seek to describe a certain angle of reality, or the relationship between its various aspects:  social, institutional and economic nature, necessary to support decision-making and monitoring of the impacts of anthropic activities. If the relationships between the indicators and the system response pattern are known, it can be inferred regarding the prediction of future conditions. It should also be noted that an indicator not only feeds on information but also produces it. 


			Sustainability indicators differ from the other ones because they require an integrated worldview, needing to relate to the economy, the environment, and the society of a given community. It is known that a good indicator flags the problems before they happen, including pointing out what needs to be done to solve them. This is how for communities in crisis indicators are considered important tools to define solutions for a better future (Maragon et al., 2004).
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