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Preface

There are at present many attempts to seek effective ways to foster sustainable
development on the one hand, and economic growth on the other. Many countries
are now pursuing the so-called green growth, often described as the “circular
economy” and trying to green their economies. But even though this topic is
important, there is a lack of clarity around what green economy policy measures
encompass, and how green growth related to sustainable economic development
and poverty eradication can take place.

This book addresses this knowledge gap. It illustrates many experiences in
designing, implementing and reviewing the costs and benefits of green economy
policies. The emerging practices, which this book identified and disseminates, will
help to provide some important insights and much-needed clarity regarding the
types of green economy policy measures, and the institutional barriers, risks and
implementation costs associated with them. The body of knowledge generated by
this book will be very useful in offering guidance and in addressing concerns on
how to foster the integration of green economic policies and green growth with
national economic and social priorities and objectives.

The following elements can be found in many of the chapters of this book:

• principles and practices of green growth
• the implementation of green economy strategies
• the role of ecosystem services
• socio-economic issues
• economic growth and poverty eradication
• aspects of policy and governance

We thank the authors for their willingness to share their knowledge, know-how
and experiences, as well as the many peer reviewers, who have helped us to ensure
the quality of the manuscripts.

Enjoy your reading!

Hamburg, Germany Walter Leal Filho
Targu-Jiu, Romania Diana-Mihaela Pociovalisteanu
Kuala Lumpur, Malaysia Abul Quasem Al-Amin
Winter 2016/2017
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Industrial Symbiosis: An Innovative
Tool for Promoting Green Growth

Angela Albu

Abstract
In actual context it is becoming more apparent that economic activities are
inconceivably linked with the environment, a fact that is generating the need for
a more complex relationship between the economy and ecology. We need to
arrive at a reconciliation between the desire for economic and social
development on the one hand, and environmental protection on the other. The
concepts of industrial ecology and industrial symbiosis are providing viable
solutions to economic growth without sacrificing environmental quality. The
implementation of industrial symbiosis in the economy represents an innovative
method to promote green economy and to create a new culture of economic
growth. The chapter will present the concepts of industrial ecology and industrial
symbiosis in the context of eco-innovation, the advantages and limitations in
their implementation, and some significant case studies with positive results in
promoting green growth through industrial symbiosis.
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1 Introduction

From the first stages of the development of human society, all human activities were
developed in the environment and used environmental resources. For a long period
of time, the equilibrium between the impact of human actions on the environment
and its ability to maintain its natural features was kept. However, the intensification
of development, the new industries, products, by-products, pollutants, the huge
increase in transportation, demand of resources and many other reasons have led to
the deterioration of the environment to the point where it can no longer be restored.
Human society has to evolve and the future generations have the same rights as past
and actual generations regarding access to a clean environment and to natural
resources. This is the starting point for a re-thinking of the whole process of
production of goods and the providing the services in society.

Many scientists and scholars contributed to the new concepts used as a basis for
the development of a new economy known as the “green economy”, an economy in
which all the decisions have two pillars: the economic motivation and the fore-
casted environmental impact. Bearing in mind this dual manner of thinking, the
environmental aspects are not a final problem that needs a solution, but are part of
the “whole picture”. The reality shows that it is possible to have economic growth
with less impact on the environment or, even better, with a positive environmental
impact. According to one of the first scientists in the field of environmental aspects
of the anthropogenic activities (Frosch 1992), it is possible to maximise the use of
materials, including waste, with notable positive influences on the environment if
the design of the product also involves the design of waste, if the waste costs are
internalised and if the producers of goods and service providers are totally
responsible of their actions.

In the process of re-thinking and re-designing the new economic activities, we
don’t have to blame the old processes—they represented big progress, big devel-
opments at that moment, the answer to society’s needs. But, in the actual context,
these old processes are no longer responding to the economic and ecologic
requirements specific to our period. Some of the effects of those processes on the
environment could not be forecasted and assessed 50–60 years ago; for example,
the ozone hole is the result of releasing into the atmosphere chlorofluorocarbons,
substances used as refrigerants due to their ‘beneficial’ properties (nontoxic and
nonflammable products). The replacement of nitrogen with chlorofluorocarbons
was a big improvement in the refrigeration process, but no assessment was
undertaken at the time on the effects of chlorofluorocarbons on the atmospheric
ozone.

The interaction between the economy and the environment is complex and we
need to have a clear understanding of it. The actions associated with the industrial
ecology aim to minimise the negative impact of the processes on the environment,
not only “at the end of the pipe”, but especially to create a new manner of thinking,
understanding and designing the human activities in accordance with the natural
process and natural equilibria. From this point of view, the changes are not only
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technological but also sociological and behavioural. From a technological point of
view, the changes involve the design of industrial processes, products and services
from a dual perspective of product competitiveness and environmental concerns.
The word industrial is not only addressed to the industry sector, but it involves also
agriculture, transportation, production and consumption, all levels of industriali-
sation from a national economy (Socolow et al. 1994). From a sociological and
behavioural point of view, it is about human culture and education, the role of
societal institutions, the quality of life, the relationships between people and
between people and the environment.

Due to the pollution problems at the present time, very often the environmental
requirements are seen as barriers that hinder the development of existing business or
future initiatives. The new manner of treating the link between economic activities
and their environmental impact can transform the constraints in business opportu-
nities. Table 1 presents some examples.

The classical way of doing business has nothing to do with taking into account
the environmental aspects, as the main focus is earning money. Our society is more
concerned with ecological and social issues connected with its own activity, but not
all companies are acting properly. The big challenge for the new concepts,
including industrial ecology, is to demonstrate that eco-economical (ecological and
economical) investment and attitude represent an asset for the company, and not a
pressure. In this scientific and practical approach, we can use the example of
numerous ecosystems which are very effective in recycling resources and can be
taken as examples for loop closing in industry (Lifset 1999).

We have to understand that we are still living in a largely non-sustainable system
with limited resources, which is not big enough “to swallow” all the pollutants that
result from our activities without suffering any changes. Now, we need to find
solutions for problems caused by past generations while, at the same time, not to
create fresh problems for future generations. The dynamics of the science and
research, with their new concepts and knowledge, will allow us to make appropriate
decisions for assuring the continuity of economic growth and to have a cleaner
environment for future generations.

Table 1 From pressure to business opportunities

Pressures Business opportunities Required changes

Stricter environmental
legislation

Developing “green” products
and services

Designing new products and
services

Intensifying of the
competition

The development of new
markets for ecological
products and services

Diversification of the range of
products and services

Rising costs Reduction of the quantity of
waste

Intensification of the
environmental control, adoption
of new technologies

Higher requirements and
standards asked by
beneficiaries

Using “clean” technologies
(eco-technologies)

Adoption of new technologies

Industrial Symbiosis: An Innovative Tool … 3



2 The Concept of Industrial Ecology

Every industrial activity is connected with hundreds other activities, all of them
with different levels of impact on the environment’s components. The term of
industrial ecology (IE) is an approach that describes the industry–environment
interactions—and offers solutions to assess and minimise those impacts. From this
general definition, we can understand how difficult and complicated the process of
identification of the environmental impacts is, then ranking them according to their
level of risk and offering the appropriate solution in order to minimise every impact,
taking into account the connections between them.

A broader definition of the industrial concept was given by Graedel and Allenby
(2002) in their book Industrial ecology:

Industrial ecology is the means by which humanity can deliberately and rationally approach
and maintain sustainability, given continued economic, cultural, and technological evolu-
tion. The concept requires that an industrial system be viewed not in isolation from its
surrounding systems, but in concert with them. It is a system view in which one seeks to
optimize the total material cycle from virgin materials, to finished materials, to component,
to product, to obsolete product, and to ultimate disposal. Factors to be optimized include
resources, energy, and capital.

The content of industrial ecology was formulated by way of an analogy with a
biological system: in this system, energy and materials are consumed or used by the
organisms and the wastes resulting from one organism are used or transformed by
another one in its own processes. Similarly, the industrial systems must be viewed
as part of a larger whole, with connections and interrelations with other systems.
This picture is the opposite of the linear approach, based on the concept of
unlimited resources and unlimited waste disposed in the environment (Fig. 1).

The linear concept of industrial processes is not a viable one, as the natural
resources are not unlimited and the environment is not capable of processing all the
wastes and turning them into non-dangerous substances. Analysing the biological
system appears to be the logical idea for cyclical evolution inside the components of
the system and/or between the components. This description characterised a system
with lower consumption of material and energy and lower quantities of waste,
which use the products and waste from a component in another one. The similarity
of an industrial process with a biological system is not perfect, but has the
advantage that it introduces a new manner of analysing and designing for industrial

Unlimited                                                                                 Unlimited
resources                                                                                    wastesIndustrial 

system

Fig. 1 Description of a linear system. Source Own elaboration
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processes, with the fundamental goal of minimising the consumptions of materials
and energy and the emissions of all type of wastes (Fig. 2).

The concept of Industrial ecology can be interpreted very broadly: even the
name includes the word ‘industrial’. The concept is not limited to the domain of
industry, as it includes all the impacts produced by human actions and presence:
mining, manufacturing, energy production and utilisation, transportation, con-
struction, agriculture, forestry, services, and waste disposal. The industrial ecology
can be oriented toward two different directions of study:

(a) To study individual products and their environmental impacts at different
stages of their life cycle. In this approach, taken into consideration as inputs
are raw materials, other processed materials or finished products used in the
production process, and energy; outputs are considered as, first, the finished
product, then the waste and pollutants emitted during the production process
and the energy residues (usually as heat and noise). The goal of using
industrial ecology is to find the solutions for reusing and recycling wastes and
energy residues as much as is possible. For this, it is necessary to elaborate a
total material balance (for all material fluxes) and an energy balance and to
find innovative ways to use the waste into or out of the system. This approach
has both economic and environmental aspects and the difficulty consists in
finding the optimum level which satisfies, at the same time, the economic and
ecologic requirements.

(b) To study the facilities used in the production process. In this case, we are
dealing with more technological aspects because every facility, apparatus, and
technical device is analysed from the design point of view and then from its
capabilities to fulfill the projected tasks.

Energy and
limited
resources

Limited
waste

Fig. 2 Quasi-cyclical system. Source Adapted after Jelinski et al. (1992)

Industrial Symbiosis: An Innovative Tool … 5



An aspect that must be underlined is that the industrial ecology disagrees with
the concept of waste. It is a common point with biological systems in that no type of
waste is discarded forever; in nature, in some form, all materials are used in dif-
ferent processes and, usually, with great efficiency. In the classical approach,
industry is an activity which uses materials and energy to produce goods, the
production process being implicitly associated with the emission of wastes and
pollutants. After the production process we have to consider also the moment of the
end of the life of the product, when it becomes useless and has to be disposed of. In
an industrial ecology approach, the production process has to avoid as much as
possible the transformation of the raw materials in products without utility and to
treat every waste as a source for materials and energy. For this reason, the industrial
ecology proposes to use the term residues instead of wastes, defining residues as
materials that our economy has not yet learnt to use efficiently. Some authors
(Graedel and Allenby 2002) are going further and propose the term experienced
resources for all the residues and obsolete products in order to gain the attention of
specialists, but also society, about the value represented by them.

Industrial ecology is a concept which acts both at microeconomic and macroe-
conomic levels. It can be applied starting with one single entity and developed at
regional/global levels, as shown in Fig. 3.

Companies play an important role in implementing industrial ecology, firstly
because the company is where improvements and innovations take place, where the
ideas are put into practice. Secondly, because of the managerial process, more and
more organisations are considering the command and control process as inefficient
and even counterproductive. Industrial ecology is seen as a flexible and more
cooperative tool for managing the process and is focused on accomplishing
simultaneously economic and environmental goals (Lifset and Graedel 2002).

According to Fig. 3, the industrial ecology can be implemented in specific,
particular ways, depending on the type of activity and the aims of the organisation.

Fig. 3 Spheres of activity for industrial ecology. Source Adapted after Lifset (1998)
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2.1 Industrial Ecology at Organisation Level

Eco-design is an oriented design in which the final result (product, service, process)
must accomplish several environmental requirements. A designer has to understand
the relation between the final result of the designing process and the environment
and to project a proper set of characteristics. For this, it is necessary to have a
database with information regarding the possible or assessed impacts of various
processes and products on the environment. For simple products or services, the
volume of information handled by the designer is important and it grows signifi-
cantly for an industrial process. To fulfill the requirements of industrial ecology,
during the eco-design process the so-called “life cycle thinking” is used—a rea-
soning which takes into consideration economic and ecologic aspects related to the
designed final result. Given the subject of this chapter, the further discussion will be
focused on the ecological aspects. The eco-design must not design “green products”
but “environmentally sound product life cycles”. It means not to think only of the
impacts of the product during its use, but to all the impacts that may occur during its
whole life cycle, including the disposal phase. The inputs can be divided in two
groups:

• environmental inputs: raw materials and energy
• economic inputs: other products or semi-finished products, energy, which are

outputs from other processes.

Similarly, there are two types of outputs:

• environmental outputs: represented by emissions
• economic outputs: final products, semi-finished products, energy.

All this information is organised in a MET matrix (M: materials, E: energy, T:
toxicity) with three levels, according to the main stages of a product during its life
cycle (http://www.pre.nl/ecodesign/ecodesign.htm) (Fig. 4):

The industrial ecology pays great attention to the energy sources, production and
consumption. Accordingly, the eco-design process has to evaluate all types of
energy involved during the life cycle of the product, taking into consideration
several details such as the source of energy, the consumption and possibility to
recover energy. Geographical and national aspects can change drastically the final
picture of energy involved in the eco-design of a similar product in different

Materials Energy Toxicity

Production … … …
Use … … …
Disposal … … …

Fig. 4 Example of MET matrix

Industrial Symbiosis: An Innovative Tool … 7
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locations. Often in the design process, the energy consumption is underestimated,
so the eco-design has to consider this detail.

The eco-design process has the possibility to increase the product life span,
which means especially an optimisation of the material consumption and a means
for environmental education of the population. Through eco-design, the product is
more durable from a technical point of view and, if it is possible, upgradable.
Finally, but not without importance, the eco-design is looking to use a minimum
quantity of material for products, but not forgetting the quality and use character-
istics of the product. This minimisation of the quantity of material is important not
only for raw material consumption, but also for energy aspects: less weight means
less fuel consumption.

The eco-design for a product is not simple and it becomes more complicated
when it is applied to an industrial process. Here, the economic-ecological decision
is fundamental for fulfilling the desired economic efficiency and environmental
impacts at the same time. The traditional goals for an industrial process are pre-
sented in Table 2.

Through the eco-design process developed at the organisational level, there are
indirectly fulfilled other requirements associated with industrial ecology, namely
eco-efficiency and pollution prevention.

Eco-efficiency is a concept that can be traced back to the 1970s. It was first used
in the form of “environmental efficiency” and introduced for the assessment of
environmental impacts of the economic activities. Eco-efficiency deals with the use
of resources, the volume of products produced and the environmental impacts
caused by the production—the conception chain. The World Business Council for
Sustainable Development (WBCSD) gave a definition for eco-efficiency: “Eco-
efficiency is reached by the delivery of competitively priced goods and services that
satisfy human needs and bring quality of life, while progressively reducing eco-
logical impacts and resource intensity…” (United Nations Conference on Trade and
Development 2004). The definition emphasises clearly that eco-efficiency is
addressing economic activities with their main components: production and
consumption.

Table 2 Economic and environmental goals for eco-designing an industrial process

Economic goals Environmental goals

Accomplish the desired technological results Prevent pollution

Achieve high precision and high efficiency in the
manufacturing process

Reduce risks to the environment

Design the process for high reliability over a long
period of time

Perform process design from a life
cycle perspective

Design the process to be upgradable and modular (if
it is possible)

Design the process for minimum operating costs

Make the process safe for the workers

Source Adapted from Graedel and Allenby (2002)
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In the production field, eco-efficiency aims to produce equal or greater outputs
with fewer resources and, at the same time, with less pollutants and waste. To
achieve this goal, it is necessary to involve technology and innovation; the tech-
nology represents the base of the production process, which assures the transfor-
mation of raw materials into goods. Eco-efficiency requires technologies that are
capable of assuring very high levels of transformation of the raw materials (high
yields) with low emissions. These technologies are designed using the eco-design
process, targeting economic and ecologic goals (Table 2) adapted to specific
requirements of each industry. Innovation is a powerful tool which supports
eco-efficiency; through innovation, it is possible to improve the processes, to find
new ways for production, to reduce consumptions and emissions, and to find
methods of use for waste.

For the production sector, the eco-efficiency concept has the potential to discover
a win-win solution for different problems/situations. Improving eco-efficiency
entails costs reduction and less environmental impact. We can nominate several
instruments used to implement eco-efficiency in the production sector: (a) research,
development and innovation, which are the sources of eco-efficient technologies,
both for carrying out and their dissemination; (b) Environmental Management
Systems (EMS) and environmental standards, which help firms to be more aware of
their environmental impact and sustain the control and monitoring processes;
(c) economic incentives, which aim to internalise the external costs, like eco-tax or
tradable permits (Moll and Gee 1999).

The consumption is viewed in two forms: resource consumption and final
consumption (final demand). The resource consumption is integrated into the
production sector with all its aspects. The final consumption is linked with the
production, but has an opposite trend. While an eco-efficient production means
more goods are produced with fewer resources, an eco-efficient consumption pro-
motes the decrease in goods consumption. These two opposite trends can be har-
monised, i.e. the production can offer products with higher value which fulfill the
requirements for a sustainable consumption. The eco-efficient consumption is based
on some simple concepts: extend the life of the products (use phase); repair, reuse
the goods (a shift from products to services); education for consumption of more
eco-efficient goods and services.

The instruments used for implementing the eco-efficient consumption are:
(a) information instruments such as eco-label, Fair Trade label, FSC label, envi-
ronmental statement, awareness campaigns for the environment and eco-efficient
consumption; (b) economic incentives and programmes to stimulate eco-efficient
consumption and behaviour.

Implementation of the eco-efficiency concept is not easy due to several barriers:
financial problems, which do not allow the replacement of old technologies and
production systems, inappropriate public policies, low public awareness, lack of
education.
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Adopting eco-efficiency means one must not only understand the concept and
introduce improvements, but also find appropriate methods to measure the results.
Therefor, there were proposed eco-efficiency indicators to assess the different
aspects of economic and ecologic efficiency of the production and consumption
processes. This means they are useful also for the assessment of the industrial
ecology progress at organisational level. Without appropriate measuring methods,
the concepts of eco-efficiency and green growth would remain at a declarative
stage. According to the United Nations Economic and Social Commission for Asia
and the Pacific (2009), the eco-efficiency indicators are useful both at organisational
and national level for:

• measurement of eco-efficiency for an organisation or for a sector of economy;
• identification trends in eco-efficiency at both levels mentioned above;
• comparison of the eco-efficiency of different organisations in the same area of

activity or different countries;
• as support for decisions and policies in economic and environmental fields.

The basic principle of the elaboration of eco-efficiency indicators is a determi-
nation of the ratio between the value of the product or service and its environmental
impact.

Eco�efficiency ¼ Value of a product

Environmental impact of a product

There are two ways to enhance the eco-efficiency: to raise the value of the product
(for example, improving the quality) or to reduce its environmental impact. The
concept of eco-efficiency leads to the identification and utilisation of a large number
of eco-efficiency indicators, which can be divided into two groups (Table 3).

The reverse ratio—environmental impact reported to the value of the product,
called eco-intensity—is used for assessing the environmental impact of economic
activities (Ehrenfeld 2005). Generally, eco-intensity is used to measure the welfare
and expresses how much “nature” is necessary to produce a certain level of welfare
(Klein et al. 1999).

Table 3 Eco-efficiency indicators for organisation level

Scope indicators Subject indicators

Indicators for assessing the
eco-efficiency at micro and macro level

Indicators for resource-use intensity: water,
energy, material and land use intensity

Sector-specific indicators: industry,
agriculture, transport, services

Indicators for environmental impact intensity:
refers to emissions and waste

Source Adapted from United Nations Economic and Social Commission for Asia and the Pacific
(2009)
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Eco-efficiency and eco-intensity represent basic elements for decision-making in
the process of adoption of industrial ecology. The industrial ecology itself considers
eco-efficiency as one of its main features, and focuses on the minimisation of the
environmental impact of the product.

The concept of eco-efficiency and the set of indicators can be used for integrated
analysis and assessment of industrial ecology, e.g. to assess the efficiency of
changes introduced by industrial ecology to a production process.

Pollution prevention (P2) is an approach which deals with the protection of the
environment and more efficient use of the resources. Both aspects are connected
directly with industrial ecology, especially at the level of an organisation. The main
concept of pollution prevention is the reduction or elimination of the pollutants and
waste at their sources. It is obvious that less wastes and emissions will cause fewer
problems and will lead to less action needed for the management of pollution of the
environment. Pollution prevention is a participative approach; it involves not only
emission control, but it aims to collaborate with other areas like eco-design for
achieving its goals—a cleaner environment and a better use of the resources.
Pollution prevention can have different aspects: re-designing the products to have
less emissions, pollutants and waste during their entire life cycle (extraction, pro-
duction, use and final disposal), better practices in the production processes to
avoid/minimise leaks and fugitive releases, actions for the reduction of energy
consumption or new production processes with better environmental performances.
The concept of pollution prevention addresses mainly to the industry, but all other
areas can contribute with their efforts: transportation (through minimisation of air
emission and optimisation of the routes), agriculture (using fewer quantities of
fertilisers and other chemicals), offices (with a better use of paper and printing
cartridges), and every household and every person.

Pollution prevention is a medium and long-term approach with significant
environmental, economic and social benefits; however, these benefits differ from
one country to another, with many different variables. According to United States
Environmental Protection Agency (1998), the main factors that will determine the
success of pollution prevention actions are presented in Table 4.

It was mentioned previously that industrial ecology disagrees with the concept of
waste; it means that the pollution prevention process is integrated in industrial
ecology and represents a particular method for adopting industrial ecology concepts

Table 4 Success factors for pollution prevention

Availability of
resources

Technical, financial, scientific and engineering resources available to
develop and implement pollution prevention

Stage of development Includes the specific degrees and forms of pollution for each area, the
capabilities and the willingness of the responsible parties, or society
in general, to solve the environmental problems

Cultural and
educational issues

The cultural acceptance of the environmental aspects by the
population and the ecologic education and behaviour

Source The author with information from United States Environmental Protection Agency (1998)
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in an organisation. The reduction of waste and pollutants represents the main goal,
both for pollution prevention and for industrial ecology, and there has been a great
deal of effort made in this direction at firm level (Salhofer et al. 2008). Industrial
ecology is focused on source reduction, which prevents the generation of wastes
and environmental releases and conserves natural resources. This is in perfect
accordance with EU policies, which are promoting mainly the prevention of waste
production, i.e. a complex of measures taken before a product, substance or material
has become waste (Albu and Chasovschi 2014). The pollution prevention approach
involves several methods to reduce waste at the source (Phipps 1995):

• material substitution—the replacement of hazardous material in a product
composition with other materials that are less toxic and with equal
performances;

• improvements in process efficiency—improving or designing new production
systems and making them more effective in terms of production yields and
resource conservation;

• preventive maintenance—refers to a set of activities that prevent equipment
malfunctions and environmental emissions;

• in-process recycling—can be applied to some industries and means the reusing
of some materials back into the process before they become waste (waste is not
generated). These materials include scraps (low-quality final products that don’t
fulfill the qualitative requirements), metal pieces, some products in food
industry or pulp and paper industry;

• inventory control—a management issue and deals with the reduction of product
losses due to over-stocking and product expiration.

Pollution prevention is now generally accepted as part of sustainable develop-
ment and its principles and methods are applied in all fields of activity. The results
are goods that are improving with every positive experience gained by the organ-
isations. However, it is necessary to identify also the barriers and restrictions of
pollution prevention. One of these can be the organisational culture and norms; if
the business leaders are not convinced with the importance of environmental issues,
they will not make decisions to support the pollution prevention process and other
actions in this direction. Very often, the better ideas for improvements are origi-
nating from the workers that are dealing every day with different problems.
Breaking down hierarchical barriers and offering the possibility to communicate
and to offer their opinion is fundamental to the success of the pollution prevention
process.

Costs can also represent a restriction to the successful implementation of pol-
lution prevention actions. The final goal is, of course, the improvement of the
environmental performance of the organisation; but, besides this goal, pollution
prevention is a means of saving money. For a manager, it is important to understand
that, first, there are necessary investments for the reduction of emissions, for the
improvement of energy efficiency, replacing hazardous materials, re-designing the
products and for other actions in the frame of pollution prevention. For SMMs
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enterprises in particular, these costs can be more than the organisation can afford.
This will not stop the development of the industrial ecology approach at the
organisation level or pollution prevention actions; it is only a problem of priorities
and resource allocation. The authorities have the task of adopting legislation and
financial measures which support the economic entities in their efforts for a sus-
tainable development.

Green accounting, or environmental accounting, has developed as a tool for
assessing the environmental performance of organisations, together with a set of
eco-efficiency indicators. As environmental preoccupation has risen during the last
few years, a new type of accounting has developed to assess environment-related
economic activities. According to Huiguan et al. (2014), green accounting studies
and discloses artificial assets, natural assets and conversions between these assets.
Environmental accounting is viewed in two different ways: (i) in a simplistic
approach, green accounting plays a role of “book noting” like general accounting;
(ii) in a larger approach, according to which environmental accounting has a
managerial role, to confirm, distribute and analyse material flows and related cash
flows through the use of the environmental accounting management system. For
sustainable development, the latter description of green accounting is the most
suitable because it offers a broad picture of the connections between the activities
developed in an organisation and its impacts on the environment, all in financial
terms.

Green accounting operates with the notion of environmental costs; they are
defined as ‘additional expenditure caused by enterprises’ attempt to reduce negative
effect of producing activities on environment’ (Wei and Jinglu 2015). This defi-
nition shows that all the activities involved in the company’s efforts to improve its
environmental performance are resulting in extra costs. This is only the formal part
of the green accounting, because there are also non-formal aspects, which are not
always measurable, regarding the benefits (financial and non-financial) brought by
the environmental improvements. The environmental costs fall into the following
categories, as presented in Table 5.

For industrial ecology, green accounting represents a very useful tool for the
assessment and improvement of the results at organisation level. Green accounting
takes into consideration the environmental costs and calculates the following (Patrut
et al. 2008):

Table 5 Classification of environmental costs

Criterion Description of costs

Implications of
environmental costs

Environmental costs in narrow sense—include organisation costs
for recovery and improvement of environmental conditions

Environmental costs in broad sense—include the costs for natural
resources consumed and the environmental pollution costs

Level of occurrence Internal costs

External costs

Source The author with information from Wei and Jinglu (2015)
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• conventional calculations with the aim to obtain a detailed report about envi-
ronmental protection costs and pollutants costs;

• calculation of costs connected with losses;
• cash flow accounting, based on all environmental costs.

Green accounting represents a useful tool for the management of decision
making. With information provided by green accounting, the manager sees con-
firmation of environmental costs, can control these costs and is able to make
decisions with positive economic and environmental impacts.

2.2 Industrial Ecology Among Firms

The second level where industrial ecology is utilised is among organisations which
have the possibility to cooperate for mutual advantages. The concept of industrial
ecology itself emphasises the necessity of collaboration between different entities to
reduce the environmental impact and to improve the resource use, which means
interaction and interdependence. Because the industrial symbiosis is treated sepa-
rately in this chapter, here we will focus only on industrial parks and products life
cycle as manifestations of industrial ecology among firms.

Industrial parks are modern patterns of organisation within the economic
environment, where the proximity of different organisations creates the prerequi-
sites of business development. If the operating of an industrial park is aimed at
environmental improvement, it uses the term eco-industrial park to emphasise this
aspect. The eco-industrial parks are the most visible form of industrial ecology;
several companies are located near one another and have the opportunity to change
fluxes of materials and energy. The eco-industrial parks are designed from the
beginning to search for the best possibilities for collaboration regarding the envi-
ronmental impacts associated with business. This collaboration includes energy
management, water resources and waste water management, material resources and
wastes resulting from technological processes. The principles that underlie the
operation of an eco-industrial park respect the concept and the goals of industrial
ecology (http://makinglewes.org/2014/02/25/eco-industrial-parks-and-industrial-
ecology/):

• industrial processes from the eco-industrial park are connected systematically to
reduce consumption of raw materials, energy and water;

• in an eco-industrial park, the largest proportion of wastes (or all wastes, if it
possible) become raw materials for different activities located in the same
eco-industrial park;

• co-location of organisations together in the same space allow the reduction of
transport activities, transport costs and logistic simplification;

• best practices and expertise can be shared among the organisation situated in an
eco-industrial park.
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The eco-industrial parks are very good examples of business integration: here are
integrated the principles of industrial ecology with principles of pollution preven-
tion as well as sustainable development and eco-design. The co-located firms are
acting symbiotically, the overall result being more than the results obtained, but of
each organisation separately. Although the discussion about eco-industrial parks is
focused on the environmental benefits, all the scholars involved in this area
recognise the economic benefits for all the companies situated in the park.
According to Tudor et al. (2007), the main economic benefits fall in two categories,
as presented in Fig. 5.

The analysis of the economic aspects summarised below in Fig. 5 shows that the
companies involved in eco-industrial parks have a competitive advantage resulting
from a better use of the resources, a minimisation of energy consumption, a better
use of land and an added value to their products or services. Besides these very
important aspects, the eco-industrial parks involve some indirect, but equally
important, benefits: the collaboration between organisations lead to innovation,
eco-innovation and knowledge sharing. Taking into consideration the EU policy to
support the innovation, technology transfer and continuous development, we can
conclude that eco-industrial parks are effective patterns of organisation, capable of
fulfilling the specific requirements of sustainable development.

The industrial ecology and its application, the eco-industrial parks, are innova-
tive concepts with positive results confirming the possibility of developing “cleaner
business” and economic efficiency. However, we cannot underestimate the limita-
tions put in front of the development of eco-industrial parks, of which three are
considered as being major: (i) The system is considered fragile because it strongly
depends on the organisations being located in the park; if one of them leaves or
closes the activity, the entire chain is affected; (ii) The mechanism of results control,
and evaluation for an eco-industrial park, is complex and complicated; it is possible
to experience a lack of clear understanding as to what an eco-industrial park is
exactly, the best way to manage such a system, what parameters are used for
evaluating the efficiency of the eco-industrial park; (iii) The types of activities and
wastes categories will determine the possibility of establishing an eco-industrial

Economic benefits of eco-industrial parks

Benefits of sustainable production 
processes

- Exchange fluxes of raw materials, 
energy and water
- Joint use of utilities 
- Collective gathering and management 
of wastes
- Combining transport of goods and 
people

Benefits for the location
- More intensive use of space

- Efficient use of public utilities

- Joint commercial firm facilities

- High-quality and efficient public 
transport

Fig. 5 Two categories of economic benefits of eco-industrial parks. Source The author with
information from Tudor et al. (2007)
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park and its efficiency. The reality shows that there will always be wastes that are
impossible to recycle/recover; plus, even with every effort made, it isn’t possible to
create appropriate links between companies according to industrial ecology
principles.

As a final remark, we can affirm that eco-industrial parks play a significant role
in achieving sustainable development, both for organisations and organisation
networks. If the specific factors are taken into consideration, it is possible to design
and to manage a successful eco-industrial park.

Products life-cycle is a concept that has a major impact on resource consump-
tion, pollution prevention and, generally, on sustainable development. The life
cycle assessment (LCA) of products aims to conserve non-renewable resources and
ecological systems, to minimise the magnitude of pollution and to promote
appropriate methods for pollution prevention, to maximise the recycling of mate-
rials and wastes and to develop and use cleaner technologies. LCA liaises between
companies and links them in a common effort toward a development based on
eco-economic decisions. For each organisation, as well as for a group of organi-
sations, there are several opportunities to reduce waste output and to optimise the
consumption of resources. All these opportunities can be analysed from different
perspectives with the final goal—to produce goods with minimum impact on the
environment. Figure 6 represents a simplified diagram for a product’s life cycle,
which shows the fluxes and the connections between different stages during the life
of the product.

In the frame of industrial ecology, the role of an LCA is to explain the materials
and energy fluxes associated with a product manufacturer, use and disposal, the
emissions released during the entire life of the product and how it is possible to

Fig. 6 Main stages from a
product life cycle. Source
Adapted from http://www.
utexas.edu/research/ceer/
esm282/dfe/LCAoverview.
PDF
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minimise all of these negative impacts. We can say that LCA is analysing the
environmental impact from the product’s perspective. Besides this role, the LCA
represents a very important tool for comparing and improving the products. The
method reveals the energy and material fluxes associated with each phase during the
product life, which enables us to act where it is necessary to minimise any negative
effects.

2.3 Industrial Ecology at Regional/Global Level

The third level of action for industrial ecology is the macro-level, which involves
the study of materials and energy fluxes between regions or countries, environ-
mental policies and financial support promoted by the governments. The concept of
industrial ecology is consistent with sustainable development and offers solutions to
the current major problems of mankind: generalised pollution, depletion of
non-renewable resources, and population growth accompanied by increasing con-
sumption. Being a new concept, industrial ecology needs innovation at institutional
and managerial levels and to be able to promote appropriate measures for the
creation of a competitive environment. At the same time, in order for it to contribute
to pollution reduction and optimisation of resource consumption, it needs an
innovative approach. This is why the success of the application of industrial
ecology depends on the policies and economic measures promoted by authorities.
Taxation policy may help or, to the contrary, act against utilisation of industrial
ecology as support for sustainable development. For example, if the taxation policy
favours import-export activities, this approach will hamper the interest and the
diffusion of industrial ecology among organisations. Access to the production
resources (raw materials and energy) will determine firms’ orientation toward
recycling, reuse, re-design, eco-design or other tolls specific to sustainable devel-
opment and industrial ecology.

Another aspect controlled by the authorities, which affects companies’ decisions
for adopting industrial ecology, is the government system of regulations (Jelinski
et al. 1992). This system can make reuse/recycling so complicated and expensive
that firms will be discouraged and will not take into consideration the environ-
mental aspects in the decision-making process. Conversely, the regulations can
promote the environmental initiatives and collaborations between organisations
with better economic and ecologic benefits. The price system represents another
macro-economic element which will impact the adoption and diffusion of industrial
ecology; if the price includes the externalities associated with its environmental
performance, the company will pay more attention to the possibilities to reduce its
negative impact, using all types of methods and tools, including industrial ecology.

Related to the issue of the national/global extent of industrial ecology, it is
necessary to bring into the discussion the relation between industrial ecology and
the standard of living of consumers and level of education. The standard of living
can encourage two types of behaviours: a long-term use of the products or a
short-term use, followed by early disposal of the products. A medium level of
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education, including environmental issues, can guide the population through a
sustainable behaviour in all stages of a person—whether as an employee or as a
customer.

At a regional/global level, industrial ecology is part of the process of globali-
sation; we are witnesses not only to the pollution generalisation, but also the joint
efforts of emissions reduction, for a correct management of the resources, for
restoration of polluted sites or for the adoption among companies of a responsible
attitude. At regional level, industrial ecology provides guidelines for the
improvement of environmental performance by promoting a ‘win-win’ collabora-
tion, eco-efficiency, reducing consumption and cost saving.

We can affirm that implementation of industrial ecology will lead to local,
regional and national development; new business and new jobs can be created,
organisations can save money and improve their economic efficiency, while
ensuring a minimal environmental impact. Besides these aspects, industrial ecology
has an educative potential. The employees (which are also citizens) become more
careful with environmental aspects in their jobs and in society, which represents
added value for the communities.

Unfortunately, industrial ecology is moving slowly in terms of application and
results; even for the organisations that are using this tool, the results came after long
periods of efforts and sometimes failures. This situation is not normal considering
the good results obtained with industrial ecology. The main problem is represented
by the behaviour of the organisations: if not all, or almost all, organisations act
according to the principles of industrial ecology, it is hard to improve economic and
ecological efficiency at the global/national levels and to see notable positive
environmental effects (Ehrenfeld 2006).

Industrial ecology brings a new, innovative manner of thinking and
decision-making for managers. In the traditional economic thinking, the competi-
tive advantage was obtained with low-cost inputs; now, the competitive advantage
is not only about lowering the costs, but finding innovative ways to increase pro-
duct values, have a lower environmental impact, gain money from waste, to use less
energy and many others.

Industrial ecology brings many benefits, as presented briefly previously, but we
have to be conscious of its limits. According to Esty and Porter (1998), there are
two aspects when considering the limits of industrial ecology:

(a) The situation when costs exceed benefits. There are many cases when using
eco-design, recycling, reusing, recovering and other processes connected with
industrial ecology are too expensive and do not represent a viable strategy for
the organisation. For this reason, many scholars are suggesting that industrial
ecology should focus on the substantial zone that overlaps the competitive
strategy for the organisation; in this way, more managers will be attracted to
industrial ecology in their business.

(b) Imperfect environmental regulations. In our current regulation there exists the
permission to emit different substances to specified levels of concentrations. In
these circumstances, the organisations will not make any efforts to find
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solutions for these pollutants as long as the emissions are under the legal limit.
If the company is still interested in using industrial ecology in order to avoid
pollution when its emissions are below the required limits, it will face pol-
lution costs that their competitors don’t have. The social benefits resulting
from applying industrial ecology do not outweigh the costs.

We can conclude that industrial ecology can promote innovation and help
managers find opportunities both inside and outside the organisation to add value to
their products. However, industrial ecology cannot, by itself, be an independent tool
for all the problems within a company.

3 Industrial Symbiosis—Or How We Can Close the Loop

Natural symbiosis occurs between at least two organisms that are changing mate-
rials or energy for mutual benefit. This was the model for the so-called ‘industrial
symbiosis’, an innovative process included in industrial ecology, which focuses on
the inter-changes among firms for by-products, energy, materials, and water for
mutual benefit. The key to industrial symbiosis is the location—the entities which
are changing fluxes have to be settled in the same location or at a short distance one
from the other. Being part of industrial ecology, industrial symbiosis is oriented
through the fluxes which can have negative effects on the environment, e.g. residual
energy, emissions, by-products, water vapours, wastes, and others. In practice,
industrial symbiosis seeks to ‘close the loop’, giving new life to the materials and
products at their end of life moment, or recover the energy for optimum con-
sumption of the resources. Sometimes, the loop can be closed inside the company if
it is able to reintegrate the by-products and residual energy; however, more often,
the cycle includes other entities more appropriate for the use of residual fluxes.

As part of industrial ecology, industrial symbiosis proposes another meaning for
the wastes: it is not a useless, polluting and expensive element for a company, but a
new form of resource that can be re-integrated in the economic cycle. This approach
encourages economic entities to look beyond traditional markets for business,
without affecting the environment (Albu 2011).

The process of industrial symbiosis has some very important strong points, both
from an economic and ecological point of view. First, industrial symbiosis is based
on the collective efforts and actions; working together in synergy, entities can
obtain better results than the sum of individual benefits that could be achieved by
acting alone. Second, industrial symbiosis encourages firms to look for options and
ways for re-using and recycling their own by-products, wastes and residual energy
with an overall goal—to reduce material and energy costs. This will involve a
sustainable consumption of the resources and have less environmental impact.
Third, industrial symbiosis will lead to social benefits for communities because the
process involves not only the companies, but also institutions, universities, research
centres, and NGOs. All these participants are striving for common interests which
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offer the possibility to find appropriate solutions for the community and strengthen
the relation between them. The main benefits of industrial symbiosis are:

Exchange fluxes of materials and energy—co-products, waste or residues of a
company may have practical uses (replacement of raw materials and fuels) in
production processes or providing the services of another company.

Common infrastructure—the companies are using and managing in common the
usual industrial infrastructure (water, energy, water vapours, sewerage) for the
optimisation of the consumption.

Common utilisation of the services—the entities involved in industrial symbiosis
can use common services such as firefighting, transportation and catering, for a
better use of resources and to cut costs.

Costs minimisation—the industrial symbiosis allows a reduction of costs for
supplying, production and waste management.

New jobs, cleaner environment, better relation between participants.
Industrial symbiosis can appear natural (such as the classical example of

Kalundborg), or be created; a modern management and decision-making process
can have as a strategy identification of the intern and extern cycles from which it is
possible to use the residual fluxes.

Approaching things from an ecological perspective, a big problem worldwide is
the over-exploitation of natural resources. Current models of production and con-
sumption lead to negative environmental effects which, most often, have an
inequitable global impact. Industrial symbiosis focuses on increasing the
eco-efficiency of production and consumption processes, leading to better economic
performance of firms taking part in symbiotic activity.

Industrial symbiosis is closely linked with economic efficiency; it uses familiar
practices such as recycling, reuse, remanufacturing and energy recovery, which
obviously determine a better use of materials and energy—a better economic per-
formance. However, it is not the only aspect connected with economic efficiency;
industrial symbiosis creates a link between firms which contributes to an increasing
performance for all the partners. One firm, analysed alone both from economic and
ecologic points of view, can have an unsatisfactory result. The connection with
other partners will contribute to the improvement of its performances with mutual
benefits for everybody.

This kind of relation between companies is often called a ‘cascade link’ for
illustrating the involvement of several entities in the symbiotic process (Ehrenfeld
and Gertler 1997). The cascading use of materials in industrial symbiosis means the
utilisation of by-products resulting from one process as feedstock for another
process. This creates economic and ecological advantages due to the replacement of
the raw materials with by-products and to the reduction of the emissions in the
environment. The cascading use of energy is more complex because it involves not
only companies, but also other institutions. The residual energy of liquids, steam or
gases is used in industrial processes or as a source for heating and hot water for
populations and institutions. The group of firms that participate in the symbiotic
process, including all the links between them, form an industrial ecosystem. This
structure resembles a cluster which has many elements in common.
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The administrative organisation of an industrial ecosystem often takes the form
of an eco-industrial park—a location that hosts different economic entities with
links between them, which develop collaborative strategies such as: waste-to-feed
exchanges, cascading use of energy, common logistics and shipping and receiving
facilities, green technology purchasing, green building system, shared sewerage and
treating water facilities and local education and resource centres.

Because the companies and other entities that participate in the industrial
symbiosis process have to be located near to one another, this collaborative
approach addresses especially local and regional economies. Closing the loop at
local level gives the opportunity to involve several production and service provider
companies with benefits for the community. The implementation of industrial
symbiosis is part of industrial ecology; however, in a more practical approach, there
are many examples of projects implemented or in the implementation stage that deal
with this modern approach. By analysing the goals of these projects or actions and
the fluxes between participants, Chertow (2000) proposes a taxonomy of industrial
symbiosis types:

Type 1: Characterised by one single material circuit—the waste flux. This sit-
uation is not exactly an industrial symbiosis because waste fluxes exist also in
traditional business. There are entities which collect certain types of wastes for
processing, reusing or selling. Even local authorities, with their waste management
programmes, are part of the chain, but the waste flux is only one-way, oriented to
the disposal at the end of the life cycle.

Type 2: The industrial symbiosis established inside a company. The situation is
possible for large entities formed by several parts which can change fluxes of
materials and energy between them. Outside, the company will exit only the
materials and energy that cannot be recycled/recovered at the internal level. Sig-
nificant results can be achieved if the company uses eco-design for its products, the
life cycle assessment, the cradle-to-grave approach or the cradle-to-cradle approach.

Type 3: Industrial symbiosis among firms collocated in a defined area (possibly
an eco-industrial park). This is the model of an industrial symbiosis projected for
this special purpose—to create from the beginning appropriate links among firms in
order to maximise the use of by-products and residual energy.

Type 4: Industrial symbiosis among firms which are not collocated. This model
characterises the situation where firms exist in a certain area; they act according to
their strategies, but they realise it is possible to establish connections and change
material and energy fluxes for their mutual benefit. For sure, the location con-
tributes to the development of business relations between firms, but industrial
symbiosis opens opportunities for new business. The proximity of the companies
reduces transport costs and enhances the collaboration.

Type 5: The model of industrial symbiosis developed on a broader region. At
first sight, this model seems complicated and risky. Some costs become higher due
to the distances among firms and the fluxes scheme can become very complicated.
However, Type 5 industrial symbiosis gains value through the number of economic
entities involved and through the contribution to the local/regional development. Of
course, the fluxes of material and energy have to be optimised, reaching the best
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partner for a certain by-product, waste or energy. Regarding the contribution of the
local/regional community, the Type 5 model of industrial symbiosis can involve
SMMs, NGOs, local farmers, and small family businesses in the process of closing
the loop. This will be materialised in new businesses and the development of
existing ones, new jobs, better lifestyle conditions, cleaner environment, more
confidence and collaboration among firms and with the local community.

A very good tool that helps the initiation of an industrial symbiosis is the
materials and energy map. For the entities involved in the industrial symbiosis, or
those that want to participate, it is necessary to draw a map with all materials and
energy fluxes. From the map, it is possible to identify the partner and the proper flux
for each partner.

Similar to industrial ecology, industrial symbiosis is not an attractive alternative
for a large number of managers. According to Ehrenfeld and Gertler (1997), there
were identified several reasons for not adopting industrial symbiosis:

• the process is interesting only if the company has big fluxes of energy, wastes or
by-products. Otherwise, changing the usual patterns, managerial changes and
possible supplementary expenses are serious reasons for managers not to adopt
industrial symbiosis;

• the fact that the firms don’t know, and are not conscious of, the savings that can
be obtained by changing materials and energy. The situation can be improved
with accounting tools like ante calculation, cost comparing, managerial
accounting and others that can prove the benefits of industrial symbiosis;

• regulatory context and local/regional/national policies can support or break the
initiatives for adopting industrial symbiosis. In the states where the decision
bodies and policy makers have a constant dialogue with the economic sector,
companies are stimulated to find innovative ways of improving their environ-
mental performance, while being profitable at the same time. Denmark, where
such a symbiotic system was developed for the first time at Kalundborg, has
such a consultative system of regulation.

The current vision of closing the loop using industrial symbiosis is an innovative
one and it is gaining more and more followers in all economic branches. The new
currents of industrial ecology and industrial symbiosis changed the way of thinking
not only for scholars, but for managers, too. The waste has had a long history
during which it were ignored and abandoned (Erkman 1997). Now, it is difficult to
change this vision and to see wastes as sources of materials, energy and money, but
the large number of eco-industrial parks and projects in the industrial symbiosis
field proves that the new concepts are correct. Actually, we are witnessing a cultural
change that involves the production chain, the business management and
decision-making process, the authorities’ attitude and the behaviour of every
member of a community.
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4 Application of Industrial Symbiosis—Possibilities
and Barriers

In the scientific literature are examples of implementation of industrial symbiosis all
over the world, some of which are considered ‘classic’ and are used as a case study
for explaining how the concept functions. In this work, we decided not to introduce
these examples or other projects in the implementation phase, but to identify the
possibility of building from the beginning a set of symbiotic relations among some
existing firms that had never previously considered this type of collaboration.

According to the concepts discussed previously, we initiated a research in two
counties in the north-eastern part of Romania—Botosani and Neamt—in locations
where several companies are functioning with different domains of activities. As a
model for industrial symbiosis, we selected the Type 4 model, in which the firms
exist in a certain area and act individually, with no symbiotic connections.

In Romania, the initiatives for promoting industrial symbiosis are almost
nonexistent; even sustainable growth represents a subject of interest for both
authorities and the business environment. In this situation, the research started from
the hypothesis that there are no circuits, links, materials and energy flux exchanges
specific to industrial symbiosis among firms situated in a defined area. The research
aimed to propose symbiotic circuits and links for a certain combination of com-
panies and was developed according to the following steps:

• setting the boundary of the research, i.e. setting the location (town, small area,
big area);

• identification of all economic entities situated in the established location;
• defining the partners that may be involved in a process of exchanging such as

industrial symbiosis;
• defining the waste material and energy flows resulting from economic activities

concerned;
• discussing the potential of using these waste streams in other productive

activities, services or other fields;
• asking what could be the expected results of such exchange

The research methodology consists of two stages. The first stage was designed
according to the information and study of the activities developed in the two
counties, following the identification of: the main companies acting in each county,
location and area of activity, the products and services provided by each company,
the residual fluxes of materials and energy specific to each activity/company.

The second stage of the research consists of selecting a sample from each county
consisting of large firms and/or firms with negative impact on the environment. The
board, or the manager, of each company was contacted and asked to participate in
the study by participating in an interview. All the persons agreed and the interviews
were scheduled direct (for the companies from Botosani and Piatra Neamt towns) or
over the telephone (for the companies situated in other localities of each county).
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Because the area of activity differs greatly, a questionnaire or template was not
used. Instead, the discussions were structured as follows:

• if the company has identified its residual fluxes of materials and energy;
• if the company has a monitoring system for these fluxes;
• if the company falls within legal limits regarding the environmental pollution;
• what is the manager’s vision regarding the wastes and residual fluxes, and does

he/she have knowledge regarding the possibility of finding practical utilisation
for these wastes;

• if the company has, or has had, initiatives regarding the waste recycling, reuse,
selling wastes or using residual fluxes;

• if this type of initiative exists at company level, who are the partners (stake-
holders) and the results;

• if the company is interested in participating in future projects/activities focused
on pollution minimisation through utilisation of residual fluxes and wastes.

As was specified previously, the industrial symbiosis can be an interesting
alternative when the residual fluxes are substantial. As a result, we eliminate from
the study the small entities with small streams of waste, energy or by-products and

Table 6 Enterprises selected for the research

No. Economic entity Domain of activity Residual
fluxes

Neamt county
1. ARCELORMITTAL

TUBULAR PRODUCTS,
ROMAN SA

Manufacture of tubes, pipes and
hollow profiles and fittings from
steel

Metal scrap
Slag
Hot gas

2. T. C. E. 3 BRAZI SRL,
PIATRA NEAMT

Growing of cereals (except rice),
leguminous crops and oil seeds
plant

Vegetal
wastes

3. RIFIL SA, SAVINESTI Preparation and spinning of textile
fibres

Synthetic
fibre and yarn
waste

4. CERSANIT ROMANIA SA,
ROMAN

Manufacture of ceramic sanitary
fixtures

Ceramic
wastes
Hot gas

5. DINAMIC 92
DISTRIBUTION SRL,
PIATRA NEAMT

Wholesale automotive parts and
accessories

Botosani county
1. TEHNIC ASIST SRL,

BOTOSANI
Construction of residential and
nonresidential buildings

Construction
wastes

2. MODERN CALOR SA,
BOTOSANI

Supply of steam and air
conditioning

Ash
Slag

(continued)
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focus instead on the large enterprises. Table 6 shows the selected economic entities
with their domain of activity and residual fluxes.

5 Results and Discussion

The study developed in the counties of Botosani and Neamt from the north-east part
of Romania revealed some interesting aspects, not all positive, for placement on a
sustainable basis the development in future. The interview was an effective method
as it offered the opportunity to discuss different aspects of the company’s activities
without remaining in a rigid structure (as in an ordinary questionnaire). Table 7
contains a synthesis of the answers provided by the managers-participants in the
study.

For Neamt County, even the activities of the selected companies cover various
fields, however, they are incompatible with the initiation of a process of industrial
symbiosis. Taking into account only the waste stream energy results from two
enterprises in Roman town (Arcelormital and Cersanit), we propose their use as a
source of heating and hot water for institutions and small businesses in the vicinity
(tourist pensions, offices, kindergartens, etc.). This simple industrial symbiosis
would lead to saving conventional energy resources and reduce costs with utilities
for the receiving entities. Also, we can talk about a positive social impact and a
good image for the two enterprises.

Table 6 (continued)

No. Economic entity Domain of activity Residual
fluxes

3. BIG CONF SRL,
BOTOSANI

Manufacture of garments Textile wastes

4. GRIGIOVERDE
COMPANY SRL,
BOTOSANI

Manufacture of garments Textile wastes

5. ITALPANT SRL,
BOTOSANI

Manufacture of garments Textile wastes

6. LUCA DAMILANO SRL,
BOTOSANI

Manufacture of furniture Wood wastes

7. COMCEREAL SA,
BOTOSANI

Growing of cereals (except rice),
leguminous crops and oil seeds
plant

Vegetal
wastes

8. SERCONF SA, BOTOSANI Manufacture of garments Textile wastes

9. NOVA APASERV SA,
BOTOSANI

Collection, purification and
distribution of water

Non-toxic
sludge

10. NORDIC ROMAR SRL,
DOROHOI

Retail sale of audio/video
equipment in specialised stores

Wood wastes
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Botosani County, represented by 10 companies in our study, also has a low
potential for the use of industrial symbiosis as a tool to promote green development.
The main reason that led us to this conclusion is the fact that, in this county, there
are several companies in the same field (e.g. in the manufacture of textiles or
furniture) from which result the same types of waste material flows, but there no
areas that can be targeted by these streams. For this situation, we propose an
organisation on the model of eco-industrial parks, in which the companies can use
in common the infrastructure for utilities, can optimise the supply process or can
join into a cluster and be competitive on the textile products market.

The result of the research shows how difficult it is to establish symbiotic con-
nections among enterprises which are already situated in a certain area and are less
compatible for industrial symbiosis collaboration. The international examples, like
Kalundborg, were lucky to have, in the same location, companies with the potential
for residual flows exchanges.

Analysing the results of the research from the point of view of industrial sym-
biosis, we conclude that the Type 4 model is not the best model and that perhaps it
is better to extend the area of interest for implementation of the symbiotic relation,
thus adopting Type 5 model. The distances between counties are not big (with a
maximum of 300 km), with the possibility to involve companies from different
counties in the symbiosis. Also, the study can involve two other neighbouring
counties with firms in other domains of activity in order to discover further pos-
sibilities for establishing symbiotic relations.

Table 7 Synthesis of interviews

Neamt county Botosani county

The wastes are identified, in some companies
by weight
The residual fluxes of energy are identified,
but are not monitored with a system and the
managers can’t appreciate what is the
quantity of lost energy
All the companies fall within legal limits
regarding environmental pollution
There were few initiatives to recycle waste,
especially metal scrap; the managers affirmed
that there is a lack of a recycling network at
regional level
There were no initiatives to use residual
fluxes of energy
The companies are interested to participate in
projects in the environmental field, including
the establishment of symbiotic relationships

The wastes are identified, for wood wastes
there is a reuse cycle
For companies from Botosani county the
residual energy fluxes are not significant
All the companies fall within legal limits
regarding the environmental pollution
Textile wastes represent the major residual
flux for the companies in Botosani county; for
this type of waste, there isn’t a recycling
network or other possibilities of recovery
There were no collaboration initiatives
between companies from the same
location/county in the frame of environmental
issues
The companies are interested in participating
in projects in the environmental field,
including the establishment of symbiotic
relationships
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6 Conclusion

The economic crisis of recent years, the high level of pollution, the scarcity of
natural resources and the necessity for continuing economic growth for future
generations brought into discussion, and led to, an increased interest in innovative
techniques for gaining economic and environmental advantages. Industrial ecology
and industrial symbiosis are methods to fulfill these two sets of goals for every
company. In spite of multiple advantages brought about by the implementation of
these concepts, there are still many barriers of manner of thinking the development
and growth for an enterprise, economic and regulatory limits, complex environ-
mental aspects which brakes their the application on a large scale.

The preliminary research presented above shows the practical difficulties faced
within the process of shifting the economic development to a ‘green’ path. These
difficulties must not cause us to give up; instead, we must push the scientific
research and the practical application to find better economic and environmental
solutions.
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Socio Economy Impact in Relation
to Waste Prevention

Antonis A. Zorpas, Irene Voukkali and Pantelitsa Loizia

Abstract
Globally waste is driven by population and economic growth, and urbanization.
One important instrument to meet this increasing demand and to decrease the
pressure on food production is to minimize food loss, food waste, green waste,
recycling waste and other wastes etc. It has been estimated that globally one
third of the edible parts of food destined for human consumption is lost or wasted
each year. Much of the waste that comes from high-income countries has been
attributed to poor marketing practices and consumer behaviour, with consumers
being identified as a bigger contributor than food manufacturing, distribution,
grocery retail and the hospitality sectors. There are environmental as well as
socio-economic, financial and legal reasons for being concerned about waste
prevention which are: (i) Environmental reasons: Municipal waste is merely the
final evidence of consumption which entails environmental footprints which are
rarely sustainable; (ii) Socio-economic reasons: Production of waste appears to
be the result of wasting natural resources and these resources are both limited
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and unequally distributed; (iii) Financial reasons: Reducing the quantities of
waste produced means it should be possible to reduce the budget required for the
collection, transportation and treatment of waste products; (iv) Legal reasons:
The European framework directive on waste requires national waste prevention
programmes to be drawn up. Waste prevention is performed in the privacy of our
own home and is personal as it is driven by deeply held beliefs and attitudes
rather than social norms.

Keywords
Waste Prevention � Food waste � Waste management � Waste generation �
Strategic planning � Waste composition analysis � Waste technologies � Social
impact � Economy impact � Technologies costs

1 Waste Production

With a rising level of prosperity in industrialized countries, an increasing number of
products and services are being produced and consumed. The amounts of municipal
solid waste (MSW) have been increasing for years in many countries. This
development is reflected in the amount of waste generated. According to the latest
official Eurostat statistics (Eurostat 2011), the total waste generation in the EU-27
was more than 2.62 billion t. The statistics indicated that the total amount of
municipal solid waste is continuously rising (Zorpas et al. 2015b, c; Zorpas and
Lasaridi 2013; Salhofer et al. 2008). From those a total amount up to 98 million t or
3.7 % were categorized as hazardous waste. Typical, during 2008 each European
citizen produced more or less 5.2 t/year of waste, of which 196 kg were hazardous
(Eurostat 2011). According to the OECD (2002), the generation of municipal solid
waste increased about 54 % in the Denmark, Switzerland, Netherland, Portugal,
and Greece between 1980 and 2000. In the Organisation for Economic
Co-operation and Development (OECD) countries, an increase of 18 % has been
reported between 1995 and 2007 (OECD 2010). Studies of the relationship between
quantity of waste generated and economic growth indicators have proposed that a
decoupling is needed in order to reduce the increasing burden from waste man-
agement (Zorpas et al. 2014a; OECD 2002; Jacobsen and Kristoffersen 2002).
According to Zorpas et al. (2014b) the municipal waste per capita has slightly
decreased in the EU-27 since 2000 (−4 %), although the GDP (Gross Domestic
Product) increased by 33 % between 2000 and 2013. However, waste generation in
new Member States has remained relatively stable by weight since the 1990s. This
may be due to a reduced incidence of heavy mining and construction waste and
increased lighter paper and packaging waste. Decoupling economic growth from
the environmental impacts associated with waste generation is a key objective of
the EU’s revised Waste Framework Directive (Mazzanti and Zoboli 2008). To
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control waste generation is no longer enough, waste growth in the EU must now
reverse (Zorpas and Lasaridi 2013).

World Bank Report (2012) focuses on waste generation (projection for 2025)
indicated that in all Regions we will have a continual waste amounts (Table 1). The
per capital waste production varies from 0.77 kg/day for South Asia Region
(SAR) to 2.1 kg/day for OECD region. OECD region include 29 countries. Among
them are Andorra, Australia, Austria, Belgium, Canada, Czech Republic, Denmark,
Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Japan, South
Korea, Luxembourg, Monaco, Netherlands, New Zealand, Norway, Portugal,
Slovak Republic, Spain, Sweden, Switzerland, UK, USA. SAR region include the
countries of Bangladesh, Bhutan, India, Maldives, Nepal, Pakistan and Sri Lanka.
At the same time the SAR population on 2025 is estimated to be 734 millions
(426 million on 2012) with the urban waste generation on 2025 to be 0.77 kg/day

Fig. 1 Waste generation in relation with incomes

Fig. 2 Waste generation per capita in relation with incomes
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than 0.45 kg/day on 2012. On the other hand, OECD region produced 2.2 kg/day in
2012 with total population to 729 million while in 2025 the population is estimated
to be up to 842 million.

High-income countries produce (Figs. 1, 2) the most waste per capita, while low
income countries produce lowest waste per capita. While the total waste generation
for lower middle income countries is higher than that of upper middle income
countries, likely skewed as a result of China’s inclusion in the lower middle income
group, the average per capita waste generation amounts for the various income
groups reflect the income level of the countries (Fig. 1). The high, upper-middle,
lower-middle, and low income descriptions are fairly incorrect as these classifica-
tions are country-wide, and in several countries average national affluence can be
very different from average affluence of the urban populations. Only the affluence of
urban residents is important in projecting Municipal Solid Waste (MSW) rates. If
we look on India, and more specific China, have income ensure which high gen-
eration of urban waste rates per capita in relation to the overall economic status due
to the present of high relatively poor rural populations that tend to dilute and
influent national figures. The per capita waste generation according to income level
(Fig. 2) the average rate is decreasing.

2 Waste Composition

Waste compositional analysis is a technique used to evaluate and estimate in detail
the nature, scale and origin of any kind of waste and more specific for house hold
waste (Zorpas et al. 2015b, c). Through this household and local attitudes, social
behaviour as well as socio-demographics are determined (WRAP 2008; Zorpas and
Lasaridi 2013). The establishment of waste composition analysis helps to confirm
and assess several data focuses on MSW generation, treatment and disposal (IPCC
2006). Waste compositions, as well as the classifications used to collect data on
waste composition in MSW vary widely in different regions and countries (IPCC
2006; Zorpas and Lasaridi 2013), as well as they are influenced by many factors,
such as level of economic development, cultural norms, geographical location,
energy sources, and climate (Lebersorger and Beigl 2011).

Composition of waste mainly is influenced by several factors. Among them
(World Bank 2012; Zorpas et al. 2015b, c) are the development of one area, urban
planning, economic variability, energy requirements, ethical issues, culture, existing
waste management systems, strategic planning, zero waste approach, prevention
activities, treatment technologies. Generally, MSW classified into two main
streams: inorganic and organic. The main categories of waste include: organics,
plastic, papers, glass, metals, and others. Organics mainly include food scraps, yard
waste (leaves, grass, brush), wood, process residues; plastic includes bottles,
packaging, containers, bags, lids, cups; papers contain paper scraps, cardboard,
newspapers, magazines, bags, boxes, wrapping paper, telephone books, shredded
paper, paper beverage cups; glass comprises glass bottles, broken glassware, light
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bulbs, colored glass; metals mainly include cans, tins, non-hazardous aerosol cans,
and other mainly cover textiles, leather, inert materials etc. According to the World
Bank (2012), the global solid waste composition analysis (Fig. 3) consist of 46 %
of organics followed others waste 18 % and papers 17 %. All those waste are
mainly produced in urban area due to their metabolism. The concept of the urban
metabolism (mentioned for first time from Wolman 1965), is essential and
important to developing sustainable cities and communities or general urban or
peri-urban area. Urban metabolism according to Kennedy et al. (2007, 2010) is
defined as “the sum total of the technical and socio-economic processes that occur
in cities, resulting in growth, production of energy, and elimination of waste”. This
typically means that urban metabolism mainly includes quantification of the inputs,
outputs and storage of energy, water, nutrients, materials and wastes for an urban
region. Factors such as urban structure, form, climate, quality and age of building
stock, urban vegetation and transportation technology can influence the rate of a
city’s metabolism (Zorpas and Voukkali 2015).

As a country urbanizes and populations become wealthier, consumption of
inorganic materials (such as plastics, paper, and aluminum) increases, while the
relative organic fraction decreases. Generally, low and middle-income countries
have a high percentage of organic matter in the urban waste stream, ranging from
40 to 85 % of the total. Paper, plastic, glass, and metal fractions increase in the
waste stream of middle- and high-income countries.

The total amount of organic waste in China is up to 65 % followed by plastics
which was 13 % while 1 % is consist of metals (Fig. 4; this composition is for the
citizens who used gas for the energy needs). On the other hand, Cyprus which is a
very small country with 800,000 citizens according to the last inventory report
(Zorpas et al. 2015a) and belongs to Europe and Central Asia Region region
(ECA) (World Bank 2012) has % 42 organics, 17 % plastics and 23 % papers
(Fig. 5).

The annual per capita production of waste in Cyprus is estimated at 468 kg for
residential areas and 670 kg for tourist areas, while the total waste is estimated at
the end of 2012 up to 630,000 t (Zorpas et al. 2015b, c). 75 % of the population of

Fig. 3 Global solid waste composition
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Cyprus is served by 5 landfills while the remain 25 % disposed their waste
uncontrolled (Ministry of Environment 2013; ENVITECH 2013).

3 Waste Disposal

MSW directors are charged with an enormous task: get the waste out from
underfoot and do so in the most economically, socially, and environmentally
optimal manner possible. Solid waste management is mainly local government’s
responsibility. Moreover, governments mainly in developing countries offer their

Fig. 4 China's municipal solid waste composition

Fig. 5 Cyprus waste composition analysis
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efforts and high budget to solve the problem. Mainly in the developing countries,
urban employments count 1–5 % and according to the report of World Bank (2012)
solid waste workers tend to be Youngers. Furthermore, solid waste remains one of
the most pernicious local pollutants. It is well known that uncollected solid waste is
usually the leading contributor to local flooding and air and water pollution.

Landfills (controlled and uncontrolled) receive today a combination of municipal,
commercial and mixed industrial waste, typically producing a wide range of pollutant
compounds influencing nature and human health in many ways. Despite the promotion
of waste management being held throughout the world, the disposal of untreated waste
into final landfill sites is unfortunately the most widely solution these days. Uncon-
trolled management of waste in landfills leads to negative environmental issues and
there is a need to undertake an environmental analysis of existing facilities and services
in order to analyses the problems they present and take the necessary measures for
reducing adverse effects in order to propose the most valuable restoration solution
especially in insular communities which they have limited available space.

According to Fig. 6, municipal solid waste landfilling reduced by almost 40
million t, whereas incineration increased by 15 million t and recycling grew by 29
million t. Observing the EU-27 only, landfilling decreased by 41 million t, incin-
eration by 15 million t and composting with recycling with increased at the same
time by 28 million t. Moreover, Fig. 6 shows that the total amount of MSW
recycled has declined slightly since 2008 (EEA 2013).

MSW landfills represent the leading choice for waste disposal in all around the
world mainly for economic reasons. The relatively high costs of treatment and
disposal of several options are considered to be the major reason for the reliance on
MSW landfills, mainly in developing economies (Brunner and Fellner 2007).
Nevertheless, countries like UK, Finland, Australia and USA (the most industrial
countries) mainly depend on landfilling. For example, in the US, 54 % of the 250 Tg
(1 Tg = 106 metric tons) of MSW generated was landfilled during 2008, with
composting and recycling being around 33 % of MSWmanagement (USEPA 2009).
In Australia during 2002, 70 % of MSW, has been dumped to landfills without any
pretreatment stage (Productivity Commission 2006). The direct disposal of MSW in

Fig. 6 Development of municipal waste management in 32 European countries, 2001–2010

38 A.A. Zorpas et al.



Japan was less than 30 % of MSW generation in 2000 with high incineration rates
during the last decades due to the historic scarcity of land (Tanaka et al. 2005).
Finland, UK, and Greece are the main EU countries where landfilling is the priority
solution. According to Eurostat (2010), MSW landfilled in 2008 was for Greece
77 %, for UK 55 %, and for Finland 51 %. On the other hand, other EU countries
like Netherland, Germany, Austria, Denmark, Sweden this option was less than 5 %.

Engineers and Scientist around the world agree that any measurable waste dis-
posal data are extremely difficult to be collecting (ISWA 2013). As mentioned in
the study “What a Waste” (World Bank 2012; ISWA 2013), thermal treatment of
waste and landfilling is considered to be the most common methods of municipal
solid waste disposal mainly in high-income countries. Even though quantitative
data is not direct available, most low- and lower middle-income countries dispose
of their municipal solid waste in open dumps. This consists one of the main socio
problems as degrade the nearby environment. Some middle-income countries have
poorly operated landfills, which should likely be classified as controlled dumping.
According to ISWA (2013) report the “Waste Atlas” defines waste which is dis-
posed or burnt in controlled and uncontrolled dumpsites as “unsound disposal”.
96 countries around the World from North to South and from East to West indicated
that 38 % of the total MSW generated is disposed in such a way. As less developed
countries cannot provide data for this indicator, it can be supposed that the actual
rate of unsound disposal is reasonably higher. The study of 22 reference cities
“Solid Waste Management in the World’s Cities” concludes that 48 % of the total
waste generated is not disposed of under controlled way. The existing data indicates
a clear correlation between a high GDP and sound disposal.

Tadesse et al. (2008) indicate the difficulties to understand (in a successfully
way) and manage the produced waste if management does not consider and
understand waste generation and the main waste producers. In order to maintain a
good waste management system, it is necessary not only accurate data on waste
generation but also to collect data and information on the social behaviour,
demographic data, and attitude of citizens in respect to waste and their daily habits
as well as their ethical issues. This is because waste is the final product of human
activities and behaviour (Bisson 2002). A main, household waste attitudes which is
«NIMBY» (not in my back yard), will affect success and acceptability in such waste
management practices (like prevention, reused, recycling) as the siting of solid
waste containers and landfill sites in quarters of the city (Schubeler 1996; Tadesse
et al. 2008). However, a new household attitude is «INMBY» which means IN MY
BACK YARD. Typically this means that after several awareness campaigns
(Zorpas et al. 2012, 2014a; Guidelines on waste prevention program 2015) citizens
change their behaviour and treat their waste in their yards. For example, they
participated in home composting (Zorpas et al. 2014a, 2015a; Chroni et al. 2015) or
reuse several wastes like wooden pallets (making fence) or other recycling materials
using the concept of «up-cycling» than recycling. Up-cycling as a definition the
process of converting old or discarded or unused items into something useful or
mainly visible «beautiful». For example, interior designers may use newspapers as
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wall papers, or they will make small counters using wooden pallets as well as tires
for flowerpots etc.

4 Waste Treatment Technologies

The impact on the environment from the uncontrolled disposal of waste has been
already mentioned from many researchers. On the other hand, any proposed treat-
ment technology has indirectly affected the economics of a community as citizens
are enforced to cover mainly the operation cost of the proposed management sys-
tems. For example, for Cyprus according to Zorpas et al. (2012, 2014a, 2015b, b),
the current waste management plan consists of the collection of the waste (door by
door) twice a week mainly in all Municipalities and Communities. Some regions like
Famagusta and Larnaka have the potential to transfer their waste to the Koshis
Municipal Waste Treatment Plant (KMWTP). The KWMTP was constructed as a
Build Operation and Transferred (BOT) plan and covers mechanical sorting, recover
of recycling material and composting. According to the Ministry of Interior
Affairs KWMTP, for a period of 10 years, will be run under a private commercial
company. KMWTP charged 54.8 €/t for the mix waste, 46.8 €/t for the green waste,
80.80 €/t for the recyclable waste and 100.80 €/t for the residual waste until 2012.
Those fees were paid to the KMWTP directly from each Municipality that is par-
ticipated in the system and the Municipalities charge directly their citizens.
According to the Clauses 84Z, of the Cyprus National Law N(I) 111/1985, each
Local Community is approved to charge waste fees according to the follow main
principle: (i) for houses no more than 171 €/year, (ii) for shops, stores, coffee shops
and similar no more than 855 €/year, (iii) for restaurants, bars, tourist apartments less
than 6848 €/year, (iv) for Hotels up to 17,100 €/year and (v) for industries, private
hospitals or other manors not included above fees no more than 13,680 €/year.

Mainly any proposed treatment technology (Golomeova et al. 2013) is basic
requirement in each strategic planning in centralized or non-centralized waste
management systems (Tsilemou and Panagiotakopoulos 2006). Available cost data
are often reflecting and cover specific cases with limited or incomplete informa-
tion’s regarding costs breakdown, specific local conditions, operating practices,
system performance, responsibilities, returned of investments as mainly related cost
covers initial planning (Tsilemou and Panagiotakopoulos 2006). The main pro-
posed solid waste treatment technologies include the following methods: (i) waste
to energy (Tsilemou and Panagiotakopoulos 2006), (ii) composting (Zorpas et al.
2000; Zorpas 2012, 2014), (iii) anaerobic digestion (Mata-Alvarez et al. 2000;
Tsilemou and Panagiotakopoulos 2006) and (iv) landfilling (Tsilemou and Pana-
giotakopoulos 2006; Zorpas et al. 2015b, c). However, new ones are under
development, to digest, compost, sort, convert, select, destroy, and store waste in
final sinks (World Bank 2012). Yet the spread of these is limited by public
opposition in many countries, or by the lack of financial instruments to attract and
lure investors. To design, develop and build up a complete waste management
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infrastructure, financing, especially in developing countries, must become an
international priority. The World Bank (2012) mentions that to cover waste
collection estimates that the gap will be up to 40 billion US dollar per year, which
will treble in the next 15 years. It is increasingly and highly important that cities are
fast growing and metabolized and mainly need to be proactive in long term
planning with good expertise and enough capacity to build infrastructure, instead of
simply trying to overcome short term emergencies such as epidemics.

Table 2 Relate cost regarding waste treatment technologies

Country Capacity
(103 t/y)

Type of energy
recovery

Initial capital
investment (106 €)

Operating
cost (€/t)

Annual total
cost (€/t)

Waste to energy plans

France 18.7 Electricity 11.8–13.3 74–79 129–141

Greece 36.5 Electricity 23.57–27.03 182.03–
188.08

Sweeten 40 Heat 17.2–21.51 59–66 105–120

Denmark 40 26 48.8

Belgium 140 Electricity 59.49 38.79 82.57

Italy 584 200

Germany 200 Electricity 121.93 57.66 105

Composting units (closed systems)

Finland 1.3 1.22 40.77 189

Greece 6 1.1

France 7 1.35 48.71 76

Spain 16 5.40

Italy 20 5.72 13.90 41

Portugal 45 5.40

Composting systems (open systems)

Finland 10 3.35 37.37 77

Greece 13 1.30

France 6 1.38–1.86 28–37.5 58–78

Italy 12 2.95 25.11

Sweden 24 3.75 15

Anaerobic digestion

Germany 2.5 0.51 60 79.5

UK 20 8.45 25

Europe 5 2.90–3.10 24

France 72 12.97 53 57

Landfilling

Greece 18.25 2–2.3 5.20–5.80

France 20 0.1–0.18 36–45 72–94

Luxemburg 32.20 32.05 48.45 147

Italy 125 34.57 13.10 52.48

Germany 300 21.72 11.29 20
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The cost of aWaste to Energy plan, and composting (mainly to produce electricity)
depends mainly from on its capacity. For example, a Waste to Energy plan includes
initial capital investment, operation costs and annual cost. Table 2 presents some of
those data according to the report of Tsilemou and Panagiotakopoulos (2006).

5 Waste Prevention

The concept of waste prevention, set out by the OECD (2002), includes: source
reduction, strict avoidance (not generating waste in the first place), reuse of prod-
ucts (in its original form) and finally the avoidances of hazardous waste in landfill
sides. Moreover, the above definition ignores all forms related with recycling (like
food collection or industrial composting as well as re-manufacturing).

According to Regarding the Council Directive 75/442/EEC (published on 15
July 1975) nine Member States support appropriate actions for reducing the
quantities of certain wastes. Based on this directive, the first Community Strategy
for Waste Management (SEC (89) 934 Final 1989) established the hierarchical
system for waste management, under which waste prevention and minimization
were given the highest priority, followed by recycling and disposal. This devel-
opment was continued in the Community Strategy for Waste Management of 1996
(COM (96) 399) and in the Thematic Strategy on the prevention and recycling of
waste (COM (2003) 301 final, COM (2005) 666 final). Regarding to the Waste
Framework Directive (WFD-2008/98/EC, in Article 3 Clause 12 and 13) (The
European Parliament and the Council of the European Union 2008), waste pre-
vention is “the measures taken before a substance, material or product has become
waste, that reduce the quantity of waste, the adverse impacts of the generated waste
on environmental and human health or the content of harmful substances”.
Preventing waste means reducing the amount of waste generated, reducing the
hazardous content of that waste and reducing its impact on the environment.

According to Zorpas and Lasaridi (2013), waste prevention comprises strict
avoidance of the generation of waste, quantitative and qualitative reduction at
source and the reuse of products. It is clearly mentioned that recycling is not
included in the prevention activities or separation of waste (Pre-waste 2012). The
last decade, in national and/or international level, emphasis is given to define waste
prevention and minimisation, proposing and established specific measurable targets
per waste stream (Salhofer et al. 2008).

Moreover, according to WFD (The European Parliament and the Council of the
European Union 2008) waste prevention focuses on the quantity of waste, including
through the re-use of products or the extension of the life span of products, the
adverse impacts of the generated waste on the environment and human health or the
content of harmful substances in materials and products and that “‘re-use’ means
any operation by which products or components that are not waste are used again
for the same purpose for which they were conceived”. WFD lays down the five-step
hierarchy of waste management options, with waste prevention as the preferred
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option, and then in descending order, reuse, recycling, recovery (including energy
recovery) and safe disposal.

UK, has funded a large research program which focuses on waste prevention.
This project included among others a review of evidence studying the behavioural
chances and barriers in household waste prevention, related with the effectiveness
of various policy measures (Cox et al. 2010; Zorpas and Lasaridi 2013). The impact
of waste prevention campaigns (Sharp et al. 2010a), and methods to monitor,
measure (Zorpas and Lasaridi 2013) as well as evaluate waste prevention through
mass reduction as well as behavioural and communication studies (Sharp et al.
2010b), were also developed.

Current decoupling indicators of waste prevention were reviewed (Fell et al.
2010). Among them, according to Zorpas et al. (2015c) and Inglezakis and Zorpas
(2015), are included (a) Environmental indicators (level of material reuse, prevention
actions, participation in public awareness activities, evaluation of home composting,
reduce specific waste streams, exchange material etc.), (b) Economic indicator (cost
of actions taken, cost of infrastructure, cost of waste avoidances etc.) and (c) Social
Indicators (job development, social acceptances, changes of attitudes etc.)

This unprecedented government led research initiative has demonstrated the key
issues of waste prevention from a behavioural perspective. It is, however, quite
critical also to assess the environmental significance of waste prevention as this can
reinforce evidence for policy development. In the United States, the US EPA has
undertaken a program to support local authorities and waste management organi-
sations to quantitatively assess the consequences of waste prevention on Global
Warming Potential (GWP) reduction with theWAste ReductionModel (WARM) but
does not include other environmental impact categories (USEPA 2006). Some
countries, such as Taiwan (Young et al. 2010), South Australia (Zero Waste South
Australia 2007) and New Zealand (Ministry for the Environment 2007) have adopted
the target of ‘‘zero waste’’ as a form of strategic waste prevention. Regrettably, zero
waste is usually interpreted as zero waste to uncontrolled disposal or landfill, mostly
includes recycling and generally excludes environmental assessment.

6 Food Waste

According to Parfitt et al. (2010) food waste in food supply chains occurs at several
points covering the cultivation, production, manufacturing, storage, transportation,
leftovers, end of life etc. It is estimated that in a yearly base the food that are
discharge to landfills in a European level was up to 100 million t for the 2012. It is
estimated that by the end of 2020 the total food waste in EU level will be more than
120 million t (http://ec.europa.eu/food/safety/food_waste/index_en.htm). Wasting
food is not only an ethical and economic issue but it also depletes the environment
of limited natural resources. All the involvement stakeholders have a significant
role to do starting from prevention and reduce of the food waste. All those actions
must cover the producers (including farmers, food manufacturers and processors) to
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those who are responsible to make foods safe and available for consumption
(mainly hospitality industry) as well as consumers themselves. According to EU
(Food and Agricultural Organizations), approximately 1.3 billion t/y food are
wasted. In developing countries more than 40 % of food are waste after harvest and
during the processing while at the same time in the industrialized countries over
40 % occurs at consumer level and retail points. Generally, in world level millions
of € or $ are spent every year advertising and promoting new foods.

Schneider (2011) mentioned that food has been wasted throughout civilisation and
one of the main modifications with the modern situation is that the reasons for the
wastage could often not be controlled by human beings. Food which was no longer
suitable for consumption (Schneider 2013) by people beings at a specific level of
society was given to other people with a lower social position. This typically reduced
food waste. However, due to ethical issues (Schneider 2013; Papargyropoulou et al.
2014) in our days those practices could not be implemented. However, during the
thirteenth century, there are evidences that there was a lack of wheat in Genoa and a
corresponding surplus in Sardinia. The people responsible for the nutrition of the
inhabitants of the City of Genoa decided to decrease the population and transported
foreigners and poor people from Genoa to Sardinia (Schneider 2013). In the 14th
century, Peter IV of Aragon separate musty/hard and mouldy bread, low quality wine
(high presentation of acetic), spoiled cheese, vegetables, fruits and other food for
donations to people in need (Schneider 2013). Informal materials from the late of
18th century indicated that the left-overs from the Viennese Imperial Court were first
offered to the employees, then to “special restaurants”where the citizens could eat the
dishes free and finally the rest was given to mendicants and hospitals in Vienna
(Bauer 2009). According to Schneider (2013) issues such as hygiene or other con-
taminations were not very important in those days. Moreover, nowadays due to
economic crisis especially in Greece, in Cyprus and other EU countries several
individual targets groups collect foods (mainly dry foods or foods that their life will
end in 7 or 30 days) and they offer them to family’s that can’t afford the cost of living.
Citizens fill very proud and usually they cannot accept to receive help from other
peoples if the total population of one area knows that they face economic problems.
That’s why several targets group remain unnamed. Also, in our days, Schneider
(2013), the European Federation of Food Banks which established in 1984 and
operating in 21 European countries collect more than 401,000 t of food. Those were
distributed to 31,000 social welfare organisations in 2011. It is estimated that 5.2
million citizens were supported from those foods preventing thousands tonnes of
food to be wasted. Almost 55 % of the food products distributed by the European
Food Banks are donated by the European Union or by member states in a percentage
of 4 %. Some of those have been subject to the withdrawal or intervention approach
which is used to fixed the market prices. In the other of Atlantic Ocean in USA are
exist 50 states (including Puerto Rico and Columbia) that participate in the America
Food Bank. Those (61,000 organizations participating in America Food Bank) help
with food supplies 37 million citizens in US. According to Feeding America (2011),
3 billion bounds of food were collected and distributed to people that needed them
during 2009.
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7 Conclusion

It is well known that any waste prevention programs, or zero waste strategy plans
mainly provide emphasis on resource savings, on waste reduction in order to avoid
wastes to discharge to landfill. Any strategic plan focuses on waste management or
plan has as first target to protect human health and environment as well as to reduce
any negative (mainly) impact on society, on biodiversity, on environment. The
second target is to support and promote sustainability through economic develop-
ment. From many researches it is clear and obvious that, nations are not able to
“understand something that is not there” (Zorpas and Lasaridi 2013) and mainly
prevention activities as they cannot realize when they participate in any waste
management plan (prevention activities, recycling, reuse, etc.) how and what they
actually offer as they can’t see the direct results. Citizens all over the world,
regardless of what category their countries are (low or high incomes), need moti-
vation (mainly less taxes or to receive extra money somehow) to react to anything
and especially to participate in environmental performances actions. Mainly to have
success plan in all levels a continual public awareness event is necessary.
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Ways of Fostering Green Economy
and Green Growth

Begum Sertyesilisik and Egemen Sertyesilisik

Abstract
There is need for international collaboration among developing and developed
countries for fostering green economy and sustainability. Despite of high
awareness on climate change, even the developed countries are underperforming
with respect to the environmental footprint of their activities. Furthermore,
countries having cheap labour tend to attract global investment. Countries have
been classified based on their virtual carbon trade, which requires calculation of
carbon emission deficit or surplus of the countries through their imports and
exports (Slay in Virtual carbon trade, transition and developing economies:
Sinners, or sinned against? UNDP (United Nations Development Programme),
Regional Bureau for Europe and CIS 2011). This chapter focuses on fostering
green economies and green growth from political, social and economic
perspectives so that sustainable development can be achieved, and poverty as
well as environmental footprints can be reduced. The chapter covers the
following topics: relationship between green economies and green growth; the
ways for recruiting change agents for sustainability (i.e. the roles of media,
higher education, policies, and companies in recruiting change agents for
sustainability); ways for enhancing green economies (i.e. carbon taxes,
international protocols, virtual water, virtual carbon, eco-industrial parks, green
supply chain); as well as introduction of new perspective towards carbon tax and
carbon-motivated border tax adjustments concepts. This chapter reveals that
political, social and economical aspects are interrelated and that they support
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each other. For this reason, all three aspects should be considered together so
that green economy and green growth are fostered.

Keywords
Virtual carbon trade � Green economy � Change agents � Green growth

1 Introduction

The world’s habitat is being deteriorated (i.e. water depletion, loss of biodiversity)
(Tukker 2013: 274). The growing industrialization and increase in the scale of
economic activities have transformed the world’s resources into wealth causing
adverse effects on ecosystems and resources (Linnenluecke and Griffiths 2013: 382).
Nature is under the combined pressure of human population growth and the growth
in the wealth per capita (Tukker and Butter 2007: 102). Throughout the twentieth
century 142 billion tons petroleum, 265 billion coal, 38 billion iron 760 million
aluminum, 480 million cooper have been consumed (Xiaowei et al. 2011: 1368).
The ‘economy is crashing against the earth’ (Tukker 2013: 274). The world econ-
omy is expected to grow by 3 % per year until 2030 and more than 9 billion humans
are expected to live on earth by 2050 (Rohn et al. 2014: 32). The economic growth
puts pressure on the environment as quoted by Tukker and Butter (2007: 102):

… if the environmental pressure was to remain at the same level as now, the fulfillment of
needs would have to be a factor of 10 more effective (Weizsacker et al. 1997; Factor 10,
1997).” (Tukker and Butter 2007: 102).

The economy needs to be sustainable. An economy is sustainable only if it
simultaneously caters all human needs and accepts the limitations imposed by the
need to sustain the environment’s ability to meet present and future needs (Lorek
and Spangenberg 2014: 33).

Despite of rising prices for natural resources, there is an increase in the global
consumption of natural resources (Rohn et al. 2014: 32). The Earth, however, has
its limitations (Ayres and Kneese 1969; Daly 1991; Meadows et al. 1972; Tukker
2013: 272). As stated by “The Club of Rome’s (1972) Limits to Growth, economic
growth cannot continue indefinitely due to the limits of the capacity of the global
environment (Jung et al. 2013). Essential needs are, however, not substitutable
(Lorek and Spangenberg 2014: 33).

As the environmental degradation continues to occur in an accelerated way, time
is of the essence for taking effective precautions. The report from the Intergov-
ernmental Panel on Climate Change (IPCC) called for immediate action
(EC website 2014). There is need for abandoning the 20th century’s traditional
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growth model, and for a shift towards low carbon economic model and lifestyle,
and for achieving SD (sustainable development) (Xiaowei et al. 2011: 1368), which
has economic, human, environmental and technological dimensions (WRI 1992: 2;
Mehmet 1995: 11) and which can be supported by the green economy (Diyar et al.
2014: 696). “… the green economy aims at improved human well-being and social
equity, while significantly reducing environmental risks and ecological scarcities”
(UNEP 2011; Rueff et al. 2014). Green economy is based on the understanding that
economy depends on natural environment (Diyar et al. 2014: 695) and on coex-
istence of people and nature (Xiaowei et al. 2011: 1367). SD supported by the green
economy can result in green growth which can enable increase in resource pro-
ductivity and in efficiency through environmental as well as resource saving pro-
cesses and products (Janicke 2012: 19). Furthermore, green growth can lead to
(Mehmet 1995: 14): greening of consumer values through market; employment
creation; sustainable urban development increasing employment rate (i.e. the Sin-
gapore River cleanup project which generated thousands of productive jobs while
promoting SD) (Ling 1992).

Both SD and green economy have been referred to in the title of the Agenda 21,
adopted by the UN General Assembly as one of the main outcomes of the Rio
Conference (the United Nations Conference on Environment and Develop-
ment UNCED 1992; Zaccai 2012: 80) as well as of the Rio + 20 declaration (UN
2012; Allen and Clouth 2012; Sutton et al. 2014: 77; Rueff et al. 2014).

The fact that the world’s habitat is being deteriorated despite of the precautions
(e.g. Kyoto protocol, the Resource Efficiency and Cleaner Production Program, the
10 year Framework of Programs on Sustainable Consumption and Production, the
UN Resource Panel, and the Green Economy Initiative, Rio + 20, green building
certificates, etc.) taken, reveals the need for acting strategically (e.g. green growth,
the integration of the green economy and green growth, enhancing green economy
and recruiting the change agents for sustainability) for the survival of humanity. For
this reason, this chapter focuses on fostering green economies and green growth
from political, social and economic perspectives reducing poverty and environ-
mental footprint. The chapter covers the following topics: relationship between
green economies and green growth; ways for recruiting change agents for sus-
tainability; ways for enhancing green economies (i.e. carbon taxes, international
protocols, virtual water, virtual carbon, eco-industrial parks, green supply chain) as
well as introduction of new perspectives towards existing concepts.

2 Fostering Green Economy and Green Growth

Ways of fostering green economies and green growth have been analysed with
respect to political, social and economic aspects.
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2.1 Political Aspects

Policies play the key role in improving local and global sustainability (Editorial
Journal of Cleaner Production 2005: 967–969). Governments and corporations are
increasingly being held responsible for their sustainability performance (Roy and
Goll 2014: 849). Environmental policies started to cover SD topic especially since
the Brudtland Report (1987) (Zaccai 2012: 79). The politicians need to enhance the
citizens’ interest in protecting the environment and in encouraging companies for
“greening” their production processes as well as their products. “Local governments
should invest in a SD policy to satisfy citizens and benefit companies and act with
companies as partners to increase resilience and sustainability” (Musson 2012:
75). Politicians can encourage green economy and green growth mainly through:
their commitment; green GDP; EID (eco-industrial development) policies; green
technology policies fostering innovation in green technology; international col-
laboration in combating climate change; policy instruments (i.e. carbon taxes;
carbon-motivated border tax adjustments; virtual water) as explained in the fol-
lowing paragraphs.

Politicians commitment for green economy and green growth: The politicians
can establish green growth strategies, and support the green growth as well as green
economy with the help of their commitment. For example, Kazakhstan carries out
the shift towards green economy and integrates green growth and green economy
with the help of the National Strategy for SD, the regional management strategies,
and programs as well as with the help of the State initiatives (i.e. transition to the
Green Economy, formulation of the National Strategy for SD, the Green Bridge
Program and holding the International Specialized Exhibition EXPO—2017)
(Diyar et al. 2014: 695–697). Similarly, China and South Korea have 5-year green
growth plans, and strategies supported by industrial policies encouraging green
industries based on green technologies (Mathews 2012: 762). Another example is
the UK, where low carbon economy is proposed in energy white book entitled as
“Our Energy future: Create Low Carbon Economy” which has been published by
the British government in 2003 (Xiaowei et al. 2011: 1367).

Green GDP: Politicians can encourage green development with the help of
“green GDP” which “is an attempt by economists to measure the growth of an
economy compared to the harm production does to the environment. This is done
by subtracting the costs of environmental and ecological damage done in a specific
period of time from the gross domestic product from that some time.” (WiseGEEK
2014). In this way, the consumers can have a tendency for consuming the products
which are less harmful to the nature.

EID policies: Politicians can encourage policies for EID which is a framework
for the development of the industry reducing its adverse effects to the environment
(Cohen-Rosenthal 2003). EID aims to improve business and environmental per-
formances mainly through: resource efficiency (Babu and Meyer 2012); cleaner
product; industrial ecology; industrial symbiosis; environmental management sys-
tems; and design for the environment.
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Green technology policies fostering innovation in green technology: Politicians
can support innovation in green technology with the help of national green tech-
nology policy [i.e. Malaysia (Chua and Oh 2011: 2850), subsidy systems or patent
rights (Encaoua et al. 2006; Li et al. 2013: 1529)]. As low carbon economy is based
on low energy consumption, and low pollution, it requires innovation in energy
technology and changes in consumers’ consumption habits (Xiaowei et al. 2011:
1367). Policies can support innovation which enhances sustainability performance
of the production process as well as of the product as “…technological improve-
ments… must be combined with and integrated into structural change and suffi-
ciency policy initiatives…” (Lorek and Spangenberg 2014: 36).

International collaboration in combating climate change: Politicians can
encourage international collaboration in combating climate change. There is need for
international collaboration among both developing and developed countries for
fostering green economy and sustainability as “no nation can secure its future alone,
but together we can–in a global partnership for SD… (UBCED 1992)…” (Mehmet
1995: 11). Despite of high level of awareness on climate change, even the developed
countries are underperforming with respect to the environmental footprint of their
activities. 15 % of the world’s population from the industrial developed countries
consumed 56 % of the world’s petroleum, 60 % of the world’s gas, and 50 % of the
major mineral resources (Xiaowei et al. 2011: 1368). The UNEP launched “Global
new green policy and green economic plan” in 2008 and called all countries for the
establishment of ‘green’ system so that the global crises can be eliminated and
worldwide global industry revolution can be fostered (Xiaowei et al. 2011: 1369–
1370). Similarly, the “Global Green New Policy Synopsis” report launched by the
UNEP in 2009 called all countries’ leaders for investing 1 % of their GDP into
regeneration energy (Xiaowei et al. 2011: 1369–1370). If all countries invest in 1 %
of the GDP per year, 5–20 % of the GDP loss in the future is expected to be avoided
(Stern Report 2006). Rueff et al. (2014) emphasized that the green economy agenda
of developed and developing countries differ due to the fact that developed countries
mainly focus on economic growth and on addressing climate change whereas
developing countries mainly focus on poverty alleviation, equity improvement, and
food security (Messerli et al. 2012; UNCSD 2012; UNEP 2011).

Policy instruments: Politicians can use policy instruments to enhance green
economy and green growth. These policy instruments include: carbon taxes,
CBTAs (Carbon-motivated border tax adjustments), and virtual carbon trade.

• Carbon tax: To stay under the 2 °C global warming target, total emissions
between 2000 and 2050 should be less than 1000 Gt CO2 (Meinshausen et al.
2009). Reduction in the CO2 emissions is within the agenda in the EU policies,
and targets (i.e. the 25 year Strategic Research Agenda for the European Con-
struction Sector (ECTP 2015); GHG Protocol (2004) by the World Business
Council for SD, the World Resources Institute, and the Carbon Disclosure
Project; the EC’s 20-20-20 targets; the new EU framework on climate and energy
for 2030; the European Commission’s Roadmap for moving to a low-carbon
economy in 2050). Carbon tax is an effective tool in reducing the CO2 emission
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level. A carbon tax imposes a cost on carbon emissions resulting in polluters to
internalize the cost of the externality (Mathur and Morris 2014: 326) and in
optimization of the resource allocation by internalizing the environmental
externality caused by anthropogenic CO2 emissions (Jiang and Shao 2014: 269)
(i.e. reduction in energy intensity and electricity use in manufacturing plants in
the UK) (Martin et al. 2014: 1). Just after the Kyoto Protocol, carbon tax policy
was firstly introduced in Finland in 1990 (Liu et al. 2015: 1), and then applied in
various countries (i.e. Norway, Sweden, Denmark, Switzerland, India, Ireland
and Costa Rica) (Chen et al. 2015: 45). The practices of carbon taxes in Europe
contributed to the reduction in carbon emissions (Liu et al. 2015: 1). Revenues
earned from carbon taxes can support promotion of the utilization of renewable
energy (Jiang and Shao 2014: 269–270) and finance cuts in ordinary income
taxes (Duan et al. 2014: 345). Carbon taxes can also encourage: companies to
adopt less emission intensive production technologies (Allan et al. 2014: 41) and
invest in research and development activities for carbon-free technologies (Duan
et al. 2014: 345). Dissou and Siddiqui (2014: 88) emphasized the importance of
the carbon tax level as carbon taxes have been identified as being regressive in
Canada (Hamilton and Cameron 1994); Denmark (Wier et al. 2005); Netherlands
(Dinan and Rogers 2002), and the US (Kerkhof et al. 2008; and Shammin and
Bullard 2009). A policy is called as being regressive in case it “… burdens
lower-income households relatively more than higher-income households as a
share of household income…” (Mathur and Morris 2014: 326).

• CBTAs: “CBTA is a kind of import tax which requires imported goods to be taxed
according to their carbon content incurred in the production process. It could be
levied according to the carbon content of exports or the carbon content of
imports.” (Li et al. 2013: 927–928). CBTAs can encourage companies to invest
in new technologies (Almutairi and Elhedhli 2014: 89). CBTAs can result in
relocation of output from the target countries to CBTA users (Li et al. 2013: 927).

• Introduction of new concepts: The scope of the carbon taxes and CBTA concepts
can be extended from product level to country level as CO2 emission rates per
capita and per country differentiate. China emits higher amount of CO2 compared
to the US and Canada (Rogers and Evans 2011) whereas the per capita CO2

emission levels are 18 tones in the USA, 6 tones in China, 1.38 tones in India and
152 tones in Gibraltar (Rogers and Evans 2011). According to Davis and
Calderia (2010), in 2004, 6.2 gigatones of CO2 have been traded globally. In
countries like Sweden, Switzerland, Britain and France over 30 % of con-
sumption based emissions accrue from imports (Ketterer et al. 2011). Some
countries (i.e. China, Russia, India, South Africa, Ukraine, Venezuela, Australia
etc.) are net carbon exporters whereas other countries (i.e. USA, Japan, Singa-
pore, Korea, Switzerland, Hong Kong, Mexico, Norway and Turkey) are net
carbon importers (Peters et al. 2011; Slay 2011). In order to reduce the carbon
emission in our planet, the countries can be ranked by weighted average of their
carbon emission. This weighted average can be calculated by taking the coun-
tries’ virtual carbon trade rate and carbon emission per capita. Accordingly, a
country having both high carbon export rate and high carbon emission per capita

54 B. Sertyesilisik and E. Sertyesilisik



can be marked as performing poorly and it can face high taxation rates to its
products. Accordingly, new concepts introduced within the scope of this chapter
include: “global CBTA”; “global CBTA ranking”; and “global CBTA tax rate”.

• “global CBTA” is the extended scope of the CBTA at the country level.
• “global CBTA ranking” concept is based on the countries’ ranking with

respect to their weighted average of their carbon emission. This weighted
average can be calculated by taking the countries’ carbon emission per capita
and per country. Accordingly, a country having both high carbon export rate
and high carbon emission per capita can be marked as performing poorly.

• “global CBTA tax rate” is based on the countries’ “global CBTA ranking”.
Based on the country’s “global CBTA ranking”, the carbon tax rate level to
be applied to the products of that country’s exports can be determined. This
carbon tax rate level applied to the products of a specific country’s exported
goods is called as “global CBTA tax rate”.

• Virtual water: Virtual water is “…the volume of water used to produce a certain
commodity” (Fracasso 2014: 215). In other words, it is the water embodied in
the commodity. Accordingly, virtual water trade (VWT), proposed by Allan
(1997, 1998), is based on the idea that “as commodities are internationally
traded, one can depict a network of fluxes of the water that is somehow ‘em-
bodied’ in the goods exchanged across countries” (Fracasso 2014: 215).
Countries who are poor in water resources can import water intensive products
so that they can make efficient use of their water resources.

Various countries have carried out researches for successful transition towards
green economy. Reports for the EU, Egypt and Washington are among these
researches. Brief summary for these examples have been provided as follows:

• EU: the Policy Studies Institute (PSI), Institute for European Environmental
Policy (IEEP), BIO and Ecologic Institute have accomplished a research to
provide an initial scoping assessment of potential priorities and policy options to
support the transition to a circular economy in the EU (2014).

• Egypt: the CEDARE (the Centre for Environment and Development for the Arab
Region and Europe)’s report (2014) for Egypt. In Egypt, green economy and
greening key economic sectors (agriculture, waste, energy, water, tourism,
industry and transportation) have been perceived as effective tools in coping with
Egypt’s problems (i.e. poverty, unemployment, water, energy and food short-
ages) and in achieving long-term prosperity and human welfare (CEDARE—the
Centre for Environment and Development for the Arab Region and Europe,
2014: 62). The CEDARE’s report revealed the importance of (CEDARE 2014):
green economy policy measures; changing consumption and production patterns
in greening the economy; good governance; inter-ministerial coordination and
the inter-generational equity principle.
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• Washington: The Strategic Framework of the Washington State’s Green
Economy (CTED—Community, Trade and Economic Development, 2009: 7)
revealed that “the state’s green policies must be strong, incontrovertible and
signal a long-term, deep commitment to change” and that state commitment as
well as supportive policies and incentives are important for achieving the green
economy.

2.2 Social Aspects

Change agents for sustainability can foster green economy and green growth.
Public awareness can influence political and economic aspects as well as their
success. According to Wangel (2011: 873), the term ‘agency’ refers to ‘the social’
part of the socio-technical society, which consists of formal institutions, (i.e.
policies, taxes, and organisations), and informal institutions (i.e. norms, values, and
social practices). Individuals and organisations having the capacity to act can act as
agents (Wangel 2011: 873). Change agents, on the other hand, are opinion leaders
and driving forces in change processes (Hesselbarth and Schaltegger 2014: 26).
Sustainability leaders are the change agents who play the key role for the successful
transformation towards sustainability as well as for green economy and green
growth. Change agents for sustainability can be individuals at all levels internal or
external of an organization (Hesselbarth and Schaltegger 2014: 26). The Aarhus
Convention Strategic plan (2008) emphasized the importance of change agents as
follows (Zilahy and Huisingh 2009: 1057):

the serious environmental, social and economic challenges faced by societies worldwide
cannot be addressed by public authorities alone without the involvement and support of a
wide range of stakeholders, including individual citizens and civil society organizations.

The roles of education, and media in recruiting change agents for sustainability,
SD, green economy and green growth have been briefly summarized in the fol-
lowing paragraphs (Sertyesilisik and Sertyesilisik 2015):

• Education: As the future generations are future’s potential change agents,
schools play the key role for raising next generation’s consciousness level on the
importance of SD and on acting proactively. In addition to the formal education,
social learning can also contribute to the consumers’ consciousness on SD and
their demand for sustainable products. Furthermore, as social learning enables
people to learn from and with each other, it can encourage the communities to
adopt sustainability principles, ethics and values (Schmitt 2011).

• Media: Media can have economic and social impacts supporting demand for
sustainable production and consumption (Syed 2014). Media can act as a
facilitator affecting the consumers’ consciousness and demand for sustainable
consumption as well as their willingness to act as change agents. Both mass and
social media can act as facilitators as the mass media can provide people
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information on sustainability related topics, whereas the social media enables
people to have active interaction.

2.3 Political Aspects

Economic aspects which can foster green economy and green growth include:
innovation in green technology; entrepreneurship; eco labelling; EIPs and green
supply chains.

Innovation in green technology and its impacts on the fostering the green
economy: Innovation can decouple growth from natural capital depletion and con-
tribute to the establishment of new markets and to the creation of new jobs (OECD
2011a). Green innovation can “… encourage business solutions and entrepreneurial
ideas for tackling environmental challenges.” (OECD 2009). “Innovation in green
technology … can lead to a ‘technological revolution’ (Tran 2012: 132) which can
be a solution to global warming.” (Li et al. 2013: 1529). Green economy can be
achieved through innovation in green technology as “green economy is related to the
low carbon economy which is a low energy-consumption, low-pollution,
low-emission economic mode” (Xiaowei et al. 2011: 1367). Similarly, green growth
requires environmentally friendly production processes/products and supports
‘low-carbon economy’ (Janicke 2012: 13–14) “… ‘green growth’ … focuses on the
contribution of environmental technologies to a growing economy (OECD 2011b).
(Sutton et al. 2014: 77) “…radical growth in environmental and resource-saving
technologies leads to radical ‘de-growth’ in products and processes…” (Janicke
2012: 13) as well as to dematerialisation which can contribute to the alleviation of
environmental problems (Vringer and Blok 2000: 713) (i.e. dematerialization can
lead to decarbonization). Dematerialization is the decline over time in weight of the
materials used in industrial end products as well as the decline in the ‘embedded
energy’ in industrial products (Herman et al. 1990: 333). Innovation in green
technologies can be enhanced by policy instruments and universities. Patent rights,
as a policy instrument, can foster green technology innovation through incentives
provided for research and development (Encaoua et al. 2006; Li et al. 2013: 1529).
Universities have vital role in enhancing innovation in green technologies as they are
knowledge-producing institutions acting as engines of economic growth (Yusuf and
Nabeshima 2007; OECD 2007; Trencher et al. 2014: 155). Universities’ capacities
and impact on innovation in green technologies can be enhanced through
cross-sector university partnerships and collaboration between the university and
societal stakeholders (Trencher et al. 2014: 154–155). Trencher et al. (2014: 154)
summarized universities’ role in innovation as follows:

… Universities generate scientific, technological and social innovation and educate next
generation leaders (Cortese 2009; M’Gonigle and Starke 2006), link differing sectors of
expertise and mediate across these networks (Arbo and Benneworth 2007; Cash et al. 2003;
Sedlacek 2013)…” (Trencher et al. 2014: 154)
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Furthermore, green innovation can be encouraged through (OECD 2011a): clear
and stable market signals; international cooperation in research and developments
for green innovation; interventions to overcome specific market failures (i.e.
dominance of existing technologies); policies focusing on the creation and supply
of new technologies and innovations, as well as on the diffusion and take-up of
green innovations in the market place. Government action can encourage innova-
tion through empowering people to innovate; unleashing innovation in firms; cre-
ating and applying knowledge; applying innovation to address global and social
challenges; and improving the governance of policies for innovation (OECD 2010).

Ecolabelling: As eco-labels provide the consumers information about the envi-
ronmental impacts of products (Reczkova et al. 2013: 498), they have the potential
for influencing consumers’ purchasing decision towards environmentally friendly
products (Reczkova et al. 2013: 498). They influence the individual consumers’
demand for the end product, as well as the demand of the companies in the supply
chain for sustainable/environmentally friendly input materials or byproducts.

Entrepreneurship fostering green economy and green development:
Entrepreneurship can foster innovative sustainability technologies (Ustaoglu and
Yildiz 2012: 142) and affect the clean technologies market which consists of a wide
range of goods, services, processes that ensure high productivity with efficient use
of natural resources (Diyar et al. 2014: 696). Entrepreneurship can act like “a
catalyst for solutions to sustainability problems (York and Venkataraman 2010)
and it can play an important role in the development of an ecologically as well as
socially sustainable economy (Pacheco et al. 2010)” (Muñoz and Dimov 2015).

EIPs (Eco-industrial park)s reducing environmental footprint of the production:
EIP can be defined as “… a community of manufacturing and service businesses
located together on a common property. Member businesses seek enhanced envi-
ronmental, economic, and social performance through collaboration in managing
environmental and resource issues.” (Veiga and Magrini 2009: 653). EIPs are per-
ceived as a new industrial model to address the three dimensions of sustainability,
namely: social, economic and environmental dimensions (Veiga and Magrini 2009:
653). EIPs are based upon industrial ecology principles which suggest that industrial
systems can operate like natural ecological systems (Jung et al. 2013: 50). EIP is based
on the idea of the industrial symbiosis which aims to engage separated industries in a
collective approach so that their economic performance is improved whereas their
environmental footprints are reduced (Chertow 2000; Fang et al. 2007; Oh et al. 2005:
271; Yu et al. 2014). EIPs lead to the connection of different waste-producing pro-
cesses, plants, or industries as well as consumers into an operating web (Fang et al.
2007: 319). The EIPs enable both tangible exchanges [i.e. the physical exchange of
materials, energy, water, and by-product (Chertow 2007)] and intangible exchanges
of knowledge and human or technical resources (Mirata and Emtairah 2005; Pany-
athanakun et al. 2013: 71). The exchanges of resources and collaboration among
collaborative companies in the production process enable synergy which is greater
than the sum of the individual benefits each company could get if it optimised its own
performance only (Cote and Cohen-Rosenthal 1998; Lowe 1997; Panyathanakun
et al. 2013: 71; Romero and Ruiz 2014: 394).
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Green supply chain reducing environmental footprint of the production: Com-
panies can be major contributors to SD as they are perceived as major contributors
to ecological problems (Clifton and Amran 2011; Roy and Goll 2014: 851–852).
Companies can enhance their overall sustainability performance and reduce their
environmental footprint with the help of green supply chain as the focal companies
are held responsible for environmental and social problems caused by their sup-
pliers and as an increasing share of value is created at the supplier level (Koplin
et al. 2007: 1053). A company “is no more sustainable than its supply chain”
(Krause et al. 2009: 18). For this reason, different industries work on greening their
supply chain (De Brito et al. 2008; Caniels et al. 2013; Foerstl 2010; Goger 2013;
Koplin et al. 2007; Zhu et al. 2007; Zhu and Sarkis 2004).

3 Conclusions

Green economy and green growth need to be fostered as both of them are needed
for a SD. Political, social and economic aspects of sustainability need to be con-
sidered for achieving green growth and green economy. This chapter focused on
fostering green economies and green growth from political, social and economic
perspectives reducing poverty and environmental footprint.

Political aspects: Political aspects fostering green economy and green growth
include establishment of green growth strategies, policies for EID, green GDP,
national sustainability development plans, and national green technology policy to
enhance innovation in green technology. The politicians can support international
collaboration in combating climate change. The politicians can establish green
growth strategies, and support the green growth as well as green economy with the
help of their commitment. The politicians play important role in encouraging
companies for ‘greening’ their production processes as well as their products. They
can support green growth and green economy with the help of policy instruments
(i.e. carbon taxes, CBTAs, and virtual carbon trade) so that companies are encour-
aged for having environmentally friendly production processes in order to avoid the
costs of their footprints. New concepts introduced within the scope of this chapter
include: “global CBTA”; “global CBTA ranking”; and “global CBTA tax rate”. The
scope of the concepts carbon taxes and CBTA can be extended from product level to
country level as CO2 emission rates of the countries differ in per capita and per
country values. This extended scope of the CBTA introduced in this chapter is called
as “global CBTA”. Accordingly, the “global CBTA ranking” concept introduced
within the scope of this chapter is based on the countries’ ranking with respect to
their weighted average of their carbon emission. This weighted average can be
calculated by taking the countries’ carbon emission per capita and per country into
consideration. Accordingly, a country having both high carbon export rate and high
carbon emission per capita can be marked as performing poorly. Based on the
country’s “global CBTA ranking”, the carbon tax rate level to be applied to the
products of that country’s exports can be determined. This carbon tax rate level
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applied to the products of a specific country’s exported goods is called as “global
CBTA tax rate” and it is based on the countries’ “global CBTA ranking”.

Social aspects: Green economy and green growth can be achieved in case they
are supported and embraced by the individuals. Individuals play key role in fos-
tering the change towards sustainability as they can affect the production processes
and products as well as policies and institutions through their demand and con-
sciousness. Individuals and organizations, as sustainability leaders, can act like
change agents for sustainability and can foster green economy and green growth.
The emergence of these change agents can be supported mainly through formal and
informal education as well as through media (Sertyesilisik and Sertyesilisik 2015).

Economic aspects: Green economy and green growth can be fostered mainly
through innovation in green technology; entrepreneurship; EIPs and green supply
chains. Green growth and green economy can be achieved through innovations
which can result in greening the production processes and products. Innovation in
green technologies can be enhanced by policy instruments (i.e. patent rights Encaoua
et al. 2006), universities as knowledge-producing institutions acting as engines of
economic growth (Yusuf and Nabeshima 2007; OECD 2007; Trencher et al. 2014:
155), cross-sector university partnerships and collaboration between the university
and societal stakeholders (Trencher et al. 2014: 154–155). Entrepreneurship can
foster innovative sustainability technologies (Ustaoglu and Yildiz 2012: 142) and
the clean technologies market (Diyar et al. 2014: 696). Entrepreneurship can play an
important role in the development of a sustainable economy (Pacheco et al. 2010;
Muñoz and Dimov 2014). Green technologies’ market and green products’ market
can be supported by eco labelling as it can influence consumers’ demand for such
products (Reczkova et al. 2013: 498). Not only the products but also production
processes need to be environmentally friendly so that green economy and green
growth can be achieved. EIPs and green supply chains can enhance the overall
sustainability performance of the production process. Green production process can
result in decrease in embodied environmental footprints of the products.

Political, social and economic aspects are interrelated and they support each
other. For example, political and economic aspects are interrelated as policy
instruments can affect the companies’ decisions to invest in environmentally
friendly production processes. For this reason, all three aspects should be consid-
ered together so that green economy and green growth are fostered.
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In the current paper the relevance of culture in the dissemination of ethical,
especially green finance throughout the world is analysed. Different forms of
ethical finance, such as ethical investment, shareholder advocacy and community
finance, have become a novel instrument for those who were seeking alternatives
for traditional investment tools. It is also clear that a great variety of ethical and
environmental finance forms have evolved in different cultures. The question
naturally arises whether typical ethical finance development patterns can be
identified according to culture. In order to cluster different cultures, the
principles of the comprehensive Global Leadership and Organizational
Behaviour Effectiveness Research Program (GLOBE) was applied. It was found
that the regional enhancement of different forms of sustainable economics,
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1 Introduction

Ethical finance refers to economic activities that do not focus primarily on financial
gain, but instead consider social, welfare and ecological aspects. Green or envi-
ronmental finance means the mobilisation of financial instruments to preserve
natural resources and the environment.

The idea of sustainable economics in not a new phenomenon, Quakers and
Methodists drew up the directive of not investing money in ethically questionable
businesses already in the eighteenth century. Thus they distanced themselves from
weapon manufacturing, slave-traffic and alcohol and tobacco factories (Kite and
Kite 1818). Since this very first appearance of ethical finance, methods of ethical
investments have progressed greatly and nowadays highly sophisticated techniques
are available for responsible investors.

Among social finance, the most well-known and prevalent form is microfinance.
Even though many similar institutions and cooperative banks have been operated
throughout the world for decades, microfinance became widely popular after
Muhammad Yunus received the Nobel Peace Prize for his comprehensive poverty
eradication activities in this field (Yunus 2008).

The relevance and actuality of the research on ethical finance (sometimes also
termed as sustainable finance) is greatly stressed by the recent economic crisis. The
global crisis in 2008–2009 has pointed out the weaknesses of the current capital and
money markets and many investors now question the sustainability of the system,
thus ethical finance forms are significantly more appreciated. This is due to the fact
that businesses which realised sustainable aspects in their business policy were
more resistant to the economic turbulences caused by the crisis. Furthermore,
political actors in low-GDP countries that were highly affected recognised the crisis
management opportunities using the different tools of ethical finance. Additionally,
as environmental pollution and resource scarcity are highly discussed topics,
societies are becoming more interested in financial methods that help to solve or at
least mitigate these problems.

It is also known that ethical finance tools that proved to be efficient, greatly differ
from country to country and it is often not obvious, which additional or new
sustainable financial method would be most appropriate for a given culture.
Therefore, the question naturally arises whether typical ethical finance development
patterns can be identified according to culture and whether this classification can
help the development of the corresponding instruments.

In this paper, the relationship between culture and ethical finance is closely
investigated. The aim of this paper is to identify cultural factors which influence the
adaption and permeation of the diverse tools of ethical finance in different cultural
clusters.

For clustering countries, findings of the GLOBE (Global Leadership and
Organizational Behaviour Effectiveness Research Program) project were used as
this was the most extensive study regarding culture in the beginning of this century.
An international team collected by qualitative methods data at almost 1000
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organisations in 61 countries. The outcome of the questionnaire, which analysed the
culture of the societies in addition to the organisational cultures, was supported by
archival data, interviews and media analysis as well. In the second part of the
project, the results were empirically tested. In the end, GLOBE researchers iden-
tified nine cultural dimension that are able to describe national cultures and allows
to define cultural clusters among the countries of the world (House et al. 2004).

The recent study aims to use the above mentioned cultural classifications to find
out whether given cultural attitudes are of advantage or disadvantage for the
prevalence of the different ethical financial tools in different cultures. Conclusions
with concrete findings could help international organisations, financial institutions
and governmental actors to use these financial tools in their decision process more
efficiently.

After a short introduction of the standard forms of ethical (or sustainable)
finance, the short history of ethical and ecological finance is described in order to
set the context of the current study. The third part outlines the GLOBE project
which is then used to classify the cultural attitudes that are of main importance for
the prevalence of a given ethical financial tool in a given culture. The next section
describes the GLOBE cultural clusters according to their ethical and ecological
finance status which is followed by a short summary of the new findings.

2 Forms of Ethical Finance and Relationship
to Green Finance

Typically three main forms of ethical finance are identified: ethical investment,
engagement (or shareholder advocacy) and community finance. Here, as a general
introduction, these categories are shortly reviewed.

Ethical investment focuses on financing of long-term innovative projects
wherein economic return and moral profit go hand in hand. The very first sus-
tainable investments were created for the different churches and operated mostly
with knock-out criteria, namely, they deselected from their portfolio companies that
did not conform with their values. Later on, KO-screening, or negative screening,
was complemented by the positive screening method, where capital flows to
companies that create a long-term benefit either for society or for the environment
(Hellsten and Mallin 2006). Many investors realized that they might be excluding
some companies from their portfolio based on their non-sustainable energy prac-
tices, even though these businesses are of high importance for the society. The
‘best-in-class’ approach tries to solve this problem by comparing corporations of a
given sector to find those that perform best when considering ecology, social values
and corporate governance. Nowadays, the above mentioned methods are usually
used in combination to reach the best possible solution for an ethical investment
portfolio.
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Active shareholders make use of their voting rights connected to their shares to
apply pressure on the management and to try to improve the ecological, social and
corporate business policy of a corporation. They draft proposals and feature
alternative solutions that are mainly presented at the annual shareholder meetings.
The institutionalised form is called engagement, where a fund manager is trusted to
collect the votes associated with the shares of many shareholders to be able to apply
added pressure on the board.

Community finance incorporates many different subsets such as microfinance,
cooperative banking or community investments. These financial forms aim to serve
social classes in society that do not have access to conventional financial services or
that are underrepresented. Informal financial institutions have a wide range of
forms. Typically in low-GDP countries, societies spontaneously work out various
monetary institutions or cooperations regarding their needs and demands.

The spread and penetration of the above described tools in different parts of the
world depend not only on the economic frameworks but rely strongly on cultural
attitudes. The main goals and targets and the evolution of ecological aspects in
ethical finance differ from country to country. Typically, some cultures are very
sensitive to ecological issues while others put an accent on social problems. To
understand the background and frameworks for the dissemination of ethical finance,
a short presentment of the history of ethical finance is presented.

3 Green Finance as a Form of Ethical Finance in History

The very first ethical financial practices were rooted in religiously motivated and/or
human rights movements in the eighteenth and nineteenth centuries and were only
later affiliated with other ethical, ecological or green aspects. Even though the idea
of ecological responsibility has been present for several decades, the first half of the
twentieth century did not favour green financial tools because countries were pre-
occupied with the restructuring of their societies and economies after the world
wars and the 1929 financial crisis.

The only important milestone of ethical finance in the period of the world wars
was the establishment of the world’s first ethical fund on the demand of the
Protestant Evangelists who wanted to avoid investing in “sin stocks”; alcohol,
tobacco and weapon manufacturing companies. However, this fund was not
available for the general public (Travinski 2008). Then, for a few decades, these
activities remained hidden until the 1960s brought some new movements in human
rights, corporate social responsibility and consumer awareness. The long-term
effects of this line of thought in the United States can even be tracked in Ralph
Nader’s public criticism on the social and ecological irresponsible behaviour of
multinational companies and his actions to make consumers and shareholders aware
of their responsibility regarding their consumer behaviour and shareholder voting
rights (Malkiel and Quandt 1971). His presidential campaigns also stressed these
aspects in the first years of the new millennium.
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Concerning organisationally supported activism, new sustainable funds were
already created in the 1960s and 1970s, such as the Aktie-Ansvar in Sweden, the first
open-public fund with mostly conventional screening strategies in 1965, and the US
PaxWorld Fund in 1971 (Kreander et al. 2004). Also in the 1970s Charles Jacob, the
Methodist Church’s investment manager, worked out a new methodology on how to
study a corporation as an aggregate unit including its manufacturing processes,
employer-employee relationships and the overall contact to its ecological and social
environment. This proposal included the first steps to the modern form of ethical
finance; underlined the social and ecological responsibility of the companies and
furthermore of its employees and customers and introduced the positive screening
strategy (Stewardship Fund Prospectus 1973 in Kreander 2001 and Leahy 2008).

After the different political issues that concerned investors in the 1960s and
1970s, such as the Vietnam war and the South African Apartheid, the next decades
brought a shift of the attention toward environmentally focused financial activities.
Countries of the developed world set the concept of “ecological crisis” and as a first
step to fight it, reacted mostly with “pragmatic legal-administrative response”
(Berger et al. 2001). Different institutions were created to work up appropriate
environmental policies and “end-of-pipe” solutions were introduced which pre-
scribe the use of scrubbers and filters (Hajer 1996).

As a result of increased ecological attention, the World Commission on Envi-
ronment and Development was created in 1983 by the United Nations for the
popularisation of sustainable development and they saw “the possibility for a new
era of economic growth, one that must be based on policies that sustain and expand
the environmental resource base.” Sustainable development is defined as meeting
“the [human] needs of the present without compromising the ability of future
generations to meet their own needs…” in addition it will be realized that “growth
will come through better managing technology and social organization” as well
Ecology and economy are becoming ever more interwoven locally, regionally,
nationally, and globally into a seamless net of causes and effects.” (WCED working
paper 19811) During the 1990s the European Union set an accent on the har-
monisation of the member states’ environmental policies on a global, national and
regional level. Resource efficiency, internalisation of the ecological costs and
industrial self-regulation were defined as the most important topics (Berger et al.
2001). In parallel, the Bush and Clinton administrations of the United States
became again more aware of ecological problems, especially the ozone depletion,
acid rain and hazardous waste. They imposed rules regarding emission levels and
different taxes to put pressure on the green policies of corporations.

Ecological issues enforced also international collaboration, since the 1990s,
many international summits were held in the topic of climate change, global
warming, sustainable development and other environmental problems, where pro-
tocols and principles were drawn up as proposals. At the very last United Nations
Climate Conference that was held in December 2015, the Paris Agreement was
issued, which, according to the UNFCCC Executive Secretary Christiana Figueres,

1World Commission on Environment and Development (1987), p. 8.
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“confirms the irreversible transition to a low carbon, safer and healthier world”
(UNFCCC homepage).2

It is also worth mentioning that more recently, the World Business Council for
Sustainable Development evolved new generations of green ethical funds. The
Council is now an association of some 200 international companies and is a
“CEO-led organization of forward-thinking companies that galvanizes the global
business community to create a sustainable future for business, society and the
environment. Through its members, the Council applies its respected thought
leadership and effective advocacy to generate constructive solutions and take shared
action to drive business action on sustainability…” (homepage WBDSD). Today, as
a result of all of these positive changes in the way of thinking of global actors and
societies “have locked the global economy and global ecology together in new
ways” (Redclift 2005). Political and corporate decision makers, investors and
consumers are all involved in a process to minimise ecological stress, to cooperate
on the international level in order to curtail environmental costs on economic
growth. In the last years, ethical forms of finance continually grow at a faster rate
than the conventional asset management market in Europe (Eurosif 2014). These
developments can be viewed as a process of globalisation of ethical and green
finance. However, it has to be noted that this process is culturally differentiated, and
exactly this feature will be analysed in the main part of this paper.

The increased public attention in ecological issues in recent decades set the stage
for the development of different forms of ethical finance in different cultural circles.
This evolution, however, can not be understood without the cultural specificity of
the given social environment, therefore, cultural clustering has to be applied in
order to properly highlight the mechanisms of the development of ethical and green
finance in the world.

4 Cultural Clusters, Ethical Finance and Green Economy

Here, it will be shown how culture influences the prevalence of ethical finance,
especially why given forms of ethical finance (e.g. ethical investment, microfinance
or engagement) are well accepted and used in some parts of the world while others
are neglected. Additionally, the objectives of ethical or ecological financial
movements differ from one country to the other which is also culturally determined.
This statement will be supported by the correlation of cultural clustering and typ-
ically observable forms of ethical finance. More specifically, for cultural clustering,
the principles of the comprehensive Global Leadership and Organizational Beha-
viour Effectiveness Research Program (GLOBE) can be applied.3

2Homepage UNFCCC.http://www.cop21.gouv.fr/en/the-world-talks-about-parisagreement/
accessed on 2 Jan 2016.
3All Globe data in this paper are taken from the book Culture, Leadership, and Organizations:
The GLOBE Study of 62 Societies.
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The GLOBE project was a global research initiative of more than 170
researchers lasting for over a decade in the 1990s and beyond. The team collected
vast amounts of data from 17,300 middle managers at 951 different organizations.
Qualitative methods were used to assist the development of quantitative instru-
ments. As a final outcome, nine cultural competencies had been clearly identified
and more than 60 countries were grouped into ten clusters, representing common
leadership attitudes. Here, a novel approach is presented where GLOBE findings
are applied to characteristic features of ethical finance, therefore, as an initial step it
is important to introduce the original principles and conclusions of the GLOBE
study to set the framework for the correlation with ethical finance.

4.1 Cultural Clustering Principles of the GLOBE Project

The cultural clusters identified by the GLOBE project can be examined one by one
by analysing their so-called dimensions that define the characteristics of cultural
clusters. The dimensions used by the GLOBE project are the following:

Performance orientation is the degree to which a collective encourages and
rewards group members for performance improvement.

Assertiveness defines to what extent individuals are assertive, confrontational
and aggressive in their relationships.

Future orientation describes the importance of long-term thinking and system-
atic planning.

Humane orientation express the degree to which a collective encourages and
rewards individuals for being fair, altruistic, generous, caring, and kind to others.

Institutional collectivism stands for collective distribution of resources and
collective actions, while in-group collectivism describes the degree to which indi-
viduals express pride, loyalty, and cohesiveness in their organizations or families.

Gender egalitarianism characterises the rate of gender equality in a society.
Power distance is the degree to which members of a collective expect power to

be distributed equally.
Uncertainty avoidance describes how a society or group relies on social norms,

rules and procedures to minimise unpredictability of future events.
According to these cultural dimensions, ten clusters were identified: Latin

Europe, Germanic Europe, Anglo cluster, Nordic Europe, Eastern Europe, Latin
America, Confucian Asia, Southern Asia, Middle East and Sub-Saharan Africa.

Analysing these GLOBE dimensions and using its clustering strategies, it can be
observed, which clusters are more sensitive to the traditional forms of ethical
finance and are concerned more about social problems and which are those that are
interested more about green issues. Some dimensions show the sensitivity towards
ecological problems in the society to a great extent. One of these is assertiveness,
where non-assertive societies tend to prize nature, the integrity of the environment
and society and are concerned about ecological issues.
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Selected GLOBE results on the self-evaluation of cultural dimensions in dif-
ferent clusters is shown in Table 1 (House et al. 2004) based on a scoring system
with a potential range of values between 1 and 10. The world average is also shown
for reference so that significant deviations from the world average are clearly
visible. Section 4.2 contains a number of relevant findings with respect to ethical
finance forms and practices that can be derived from these cultural features.

4.2 Forms of Ethical, Especially Green Finance Specific
to Each Cultural Cluster

TheNordic Europe4 cluster is the one with the lowest assertiveness ranking and this
cluster indeed includes countries with outstanding ethical financial practices
regarding ecological investment funds and other financial activities. In Sweden, for
example, people are more attracted by ecological issues than social ones and a
leading criterion in creating an investment portfolio is environmental awareness
(Eurosif 2010, 2014). In this trend, however, the high economic standard of the
Nordic economies plays also an important role. Interestingly, the engagement
approach is also prevailing in the region; private and institutional investors are aware
of their influence on the business and social/environmental policy of the corporations
they hold shares of. The prevalence of ethical finance is also supported by high
uncertainty avoidance scores which represent well-regulated and formalized coun-
tries that are often open for novel challenges. New ideas are welcome and people are
ready to take a bit higher financial risk in order to support social and ecological
solutions that might be of great positive impact in the future (Bengtsson 2008).

High future orientation and, interestingly, gender egalitarianism are two more
dimensions that favour the popularity of green finance. People in these countries
live in stable economies and therefore can afford to enter in eventually riskier,
newly formed financial activities that hold promise of being of use for the wider
society and global issues. They have expectations concerning the future and are
convinced about the possibility to be able to influence future happenings with
present actions and strategic planning. The high gender egalitarianism scores further
shore up the attractiveness of ethical finance with its cooperative and intuitive
attitudes.

The Germanic cluster5 is also one that is well known to put a strong accent on
environmental matters. This cluster has many similarities with the above mentioned
Nordic cluster and shares similar societal values and interest in green finance. The
high uncertainty avoidance score again makes the Germanic cluster societies driven
by innovation and ready for higher risk-taking. When this comes together with the
overall highest future orientation and very strong performance orientation scores
and is additionally supported by strong economic background, ethical finance had
and still has very good chances to become more widespread. In this cluster, a wide

4Denmark, Finland, Sweden.
5Austria, Germany, the Netherlands and the German speaking part of Switzerland.
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range of different mutual funds are available (Tober and Vögele 2011), and green
topics are very popular. There are different green or alternative banks in these
countries that consider social and ecological aspects not only in their investment
portfolio but also in their loan decision. These financial institutions often finance
ecologically very useful projects that have a return on investment only on the long
term and would not have access to capital on the conventional financial market
(Eurosif 2010, 2014). Additionally, favourable legal frameworks support the
prevalence of ethical investments, e.g. disclosure guidelines for pension funds,
certificates and quality labels for sustainable funds and other products.

After the financial crisis, people of Anglo6 cluster societies became disenchanted
in conventional capital market that turned out to be unsustainable. They turned
more to alternative financial and investment strategies, the demand for these new
financial products rose within a short period of time (EIRIS 2010). Environmental
issues came to the forefront and the establishment of the Green Investment Bank in
the United Kingdom aimed to support the transition of the country into a low
carbon economy. Additionally, many research houses and advisory centres were set
up to help sustainable investors find the suitable financial method. One might think
that the high performance orientation and individualism scores in the Anglo cluster
may not favourable for ethical finance (House et al. 2004). High performance
orientation countries, however, are the economically developed ones that put an
accent on transparency in business that is mostly more ensured with sustainable
financial practices. The high individualism is encouraging the prevalence of
shareholder activism where investors try to influence business policies according to
their moral values. Competitiveness is another attitude that goes hand in hand with
the above-mentioned dimensions and leads to the development of new and
attractive investment forms for interested investors.

Additionally, these scores combined with high future orientation made the cluster
to become one of the pioneers in ethical finance that rarely represent short-time
projects. Strategic planning belongs to future orientation that makes future hap-
penings more predictable. People in these societies are aware of their responsibility
regarding the shaping of the future for upcoming generations. In most cases this
leads to the pronounced concerns on the subject of ecological issues (Chhokar et al.
2007). These facts all underline that beyond economic reasons, also cultural attitudes
have been favourable for the prevalence of ethical finance in the cluster.

The Latin Europe7 cluster is rather different from its other European counter-
parts regarding history, prevalence and forms of ethical finance. This comes as no
surprise if one inspects the countries in the cluster. They show a very heterogeneous
historical background, are quite different from the religious point-of-view and
regarding their economies, some are highly developed where others have been
badly affected by the economic crisis (Setem 2006). The cluster’s countries have
high in-group and family collectivism scores compared to other European countries

6Australia, Canada, New Zealand, the white sample of South Africa, United Kingdom, United
States.
7France, Israel, Italy, Portugal, Spain, Switzerland.
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in spite of the fact that worldwide ranking is around the average. The relatively
early establishment of cooperative banks in the cluster reflects the cohesion in the
society. Italy especially had very sophisticated agricultural, green and social issues
oriented small financial institutions from the eighteenth century on that rely on
solidarity, collaboration and democracy. This is further supported by low
assertiveness figures (see Table 1), which again stands for cooperative societies;
people try to live in harmony with their neighbours, the environment and values
such as cohesion and equality are important. Other dimensions are mostly around
the average in the cluster, without noticeable scores.

Regulatory frameworks of ethical finance are mostly well developed in the cluster
and the social investmentmarket is growing. Institutional investors are the key players
in the field, however more and more private financiers are interested in socially and
ecologically related financial products, especially in countries that have been facing
more difficulties since the economic crisis (Eurosif 2014). People are looking for
alternatives to conventional financial products and they have learned to concentrate
more strongly on long-term planning and transparency, which highly favour the
spread of ethical and also green investment tools. Switzerland, the cluster’s (and one
of the world’s) leading financial centre plays also an important role on the sustainable
market. Most financial institutions offer a large variety of sustainable financial
products and additionally, Switzerland is one of the world’s microfinance centres.

The Eastern European8 cluster is lagging behind its Western European coun-
terparts regarding ethical finance which can be explained by the economic and
political transition they have been facing for decades (Eurosif 2010, 2014). These
countries show low future and performance orientation scores—due to the planned
economy in socialism—that do not favour ethical finance. The high power distance
and collectivism scores can explain the lack of shareholder activities. At the same
time, however, the high in-group collectivism and gender egalitarianism scores
reflect the importance of empathy, commonality and other soft values in the cluster
that might support other forms of ethical finance. In fact, there are some microcredit
institutions all over the cluster and also local, pioneering financial institutions
dealing with social and ecological problems (Kraemer-Eis and Conforti 2009).
Moreover, international banks offer different investment alternatives that mostly
focus on green issues.

The development of ethical finance in the Southern Asia9 cluster is probably
more influenced by economic than by cultural factors. There are many people living
in poverty in the cluster that might be the reason for the success of community
financial forms. Moreover, the cluster stands for the overall highest humane ori-
entation scores and high collectivism scores supplemented with low assertiveness,
definitely helping the dissemination of financial practices that are based on the
moral values such as cooperation, mutual assistance and loyalty. As mentioned
earlier, the first successful ethical financial forms were microcredit institutions that
have plenty of different forms all around Asia developed according to the needs and

8Albania, Georgia, Greece, Hungary, Kazakhstan, Poland, Russia, Slovenia.
9India, Indonesia, Iran, Malaysia, the Philippines, Thailand.
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demands of the poor (Yunus 2008). As the performance orientation dimension is
high in the cluster, these institutions are mostly very cost-effective and represent a
really efficient tool in the reduction of poverty. The high power distance scores, that
mostly correlate with rigid hierarchical systems and the again overall highest
in-group and family collectivism scores probably repress individual actions that
shareholder activity requires, so this form is almost non-existent in the cluster.

Regarding green issues, climate change became an important issue for respon-
sible investors “and targeted investments to tackle environmental challenges are
growing in importance. 62 % of respondents state that climate risk will be more
important in the next 2 years” (ASrIA 2003).10 The three most important targets are
climate change, energy and water security. Recently, the Association for Sustain-
able and Responsible Investment in Asia, leading political decision makers of the
region, international experts of climate change and financial organisations arranged
a meeting to find options for alternative financial strategies and for “climate finance
solutions.”11 On the whole, there is a conscious process of these countries to turn
their economies into a low carbon one and they try to use various means to reach
this goal, including the tools of green finance.

The other Asian cluster is comprised of very strong economies: the Confucian
Asian12 cluster’s countries are becoming the leaders of ethical finance in Asia, even
though the ethical money market is still in its early stages. However, demographic
expansion caused severe ecological and social problems that must be treated both
on the political and societal level. Most activities are supply-driven, on the one hand
because of the international pressure, on the other hand because governments
realised that these financial tools can assist them in mitigating the above-mentioned
problems. According to the latest research of ASrIA,13 their “findings also con-
firmed that investors in Asia are increasingly concerned about climate risk.
Importantly, climate change is considered an issue for both dedicated sustainable
investment managers but also for more mainstream asset managers.”14 Cultural
dimensions are strongly influenced by religion. These countries are highly
performance-oriented and masculine. This means that depositors are usually
focused on investments that bring higher profit in the short run, soft values and long
term social or ecological profit represent negligible factors. As mentioned above,
this has been changing in recent years as people and investment managers are
directly facing the social and ecological problems and realise the fact that social
investments can make the same profit as conventional ones (SIFJ 2009). This, also

10http://asria.org/asias-sustainable-investment-market-is-robust-and-growing/ accessed on 23.
April 2015.
11http://asria.org/transforming-economies-how-to-fund-green-growth-in-southeast-asia/ accessed
on 23. April 2015.
12China, Hong Kong, Japan, South Korea, Singapore, Taiwan.
13Association for Sustainable and Responsible Investment in Asia.
14http://asria.org/asias-sustainable-investment-market-is-robust-and-growing/ accessed on 23.
April 2015.
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complemented by high collectivism and future orientation scores indicate the strong
prevalence of these financial methods in the future.

The Middle East15 cluster’s ethical financial market is very different from the
above mentioned ones due to the fact that financial decisions are strongly influenced
by Islam. However, Islamic finance operates on a similar principle to sustainable
investments; helping the poor and solidarity play an important role. The Dow Jones
Islamic Market Index launched in Bahrain in 1999 for example screens for Islamic
compliance (Hassan and Mahlknecht 2011) and the Egyptian Corporate Respon-
sible Index is the first index in the region that concentrates on social and ecological
aspects (EIoD16 homepage). Climate change and food security are those global
problems that concerns these societies the most (MENA 2009). Important steps
were made by the leading private equity fund, the Abraaj Capital that created the
Ethical Framework for Investors and introduced a number of sustainable investment
practices. The high net worth individuals (who usually invest in equity funds) are
increasingly interested in renewable energy and clean technology projects. GLOBE
dimensions describe the cluster as highly group and family collectivist which is
probably the reason for the different forms of community finance developed in the
region, mostly according to Islamic principles. These institutions often support
families (rather than women as in the conventional microfinance world) and allow
only transfer of goods (instead of money) to exclude interest rates. Additionally
these institutions focus more on charity enabled by donations prescribed by religion
(Costa et al. 2010).

In the Sub-Saharan Africa17 cluster, ethical finance initiatives come from
above (from international development organisations and the governments) and as
many people live in poverty, diverse forms of community finance are very popular
(Cleene and Wood 2004). High in group collectivism, humane orientation and
assertiveness scores are conducive to the spread of ethical financial practices.
People believe in the positive correlation of input and result and humane aspects
play an important role in the decision making process. These societies are not
formalised, it is easy to enter in small financial interactions, take a small loan and
start a new business. The regulation of this by the governments is however of great
importance, since many usury-based programs run under the flag of microfinance.

Regarding ethical investment, South Africa is the centre for sustainable invest-
ment in the region and the very first responsible index in emerging markets was also
launched here. The most important exclusion criteria of the fund interestingly focus
on environmental issues which shows the awareness of citizens (having a higher
standard of living) on the long-term negative effect of climate change and water/air
pollution (International Finance Corporation 2011). The index tries on the one hand
to encourage corporations to integrate environmental and social aspects in their
business policy and additionally convince private but mostly institutional investors
to consider sustainable principles (International Finance Corporation 2011).

15Egypt, Kuwait, Morocco, Qatar, Turkey.
16Egyptian Insitute of Directors, accessed on 2 Jan 2016.
17Namibia, Nigeria, South Africa, Zambia, Zimbabwe.

The Relevance of Cultural Diversity … 79



The Latin American18 cluster drew up early interest in responsible finance.
Compared to other emerging markets, ethical investments and community finance
are both developed in the region (Kumar and Siddy 2009). Informal relations,
familiar cohesion and tradition all play an important role in these clusters and this is
demonstrated by the low uncertainty avoidance and performance orientation scores
along with high family collectivism and gender egalitarianism. Overall cultural
frameworks (except for the low future orientation) with its humane ideals create a
really favourable environment for ethical finance. There are several microfinance
institutions and cooperative banks in the region (Meagher et al. 2006) that are not
only important self-organisation groups but also strongly supported by the gov-
ernment and to some extent they are also regulated. Regarding ethical investments,
pension funds play the most decisive role as investors. Issues targeted represent
mainly human rights, poverty and green issues. Own development banks (like in
Brazil), social investment mutual funds and corporate sustainability indices all
support the further evolution and expansion of responsible financial markets in
Latin America.

5 Conclusions

Here, it was argued that even though green finance has spread globally, the
observable, significant country-by-country variations of ethical instruments are
culturally determined. Beyond pure economic background, cultural frameworks are
the most important factors that influence the acceptance, prevalence and evolution
of ethical finance. The cultural dimensions introduced and quantified by the
GLOBE study have been found to correlate strongly with the ethical-ecological
finance characteristics of cultural clusters. It was shown that most of the GLOBE
dimensions introduced are helpful tools for understanding the evolution and current
state of green finance in different countries that can be clearly classified into a
GLOBE cluster. The most important cultural dimensions were identified as humane
and future orientation, gender egalitarianism, performance orientation and
assertiveness. These dimensions fundamentally determine attitudes toward ethical
finance target groups (e.g. the poor) and target objectives (environment protection,
air pollution, lack of water etc.). The resulting financial activities and prevailing
ethical finance instruments were then found to be specific to cultural clusters.

Obviously, local grassroots initiatives regarding ethical finance are automatically
compatible with the cultural framework and their natural evolution is mostly
secured by the prompt response of a society for internally identified needs and
demands. However, when development and green projects are initiated by external
actors like international development organisations or banks, the proper adaptation
to the given culture is of great importance and specific cultural aspects have to be

18Argentina, Bolivia, Brazil, Columbia, Costa Rica, Ecuador, El Salvador, Guatemala, Mexico,
Venezuela.
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considered for efficient use of resources, and eventually for the success of the
project itself. Conclusions drawn from the cultural clustering of the GLOBE
Research Program and adapting its results to ethical finance structures can greatly
assist in defining the proper ethical finance instruments for a given cultural circle.
The methodology that is based on and developed according to this finding will
certainly lead to more efficient utilization of ethical finance practices all over the
world.
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Green Agriculture in Hungary: The
Factors of Competitiveness in Organic
Farming
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Abstract
In Hungary there are only 1455, mostly small sized, organic farms, which cover
2.5 % of the total agricultural land. More than 90 % of the farmers are involved
in the agri-environmental program, which provides financial support for organic
farming. Only a small proportion of the farmers are competitive without a
compensatory payment, and mostly those who sell more value-added products
directly to consumers. The Hungarian strategy involves an extension of
agricultural areas under organic farming, but under the present circumstances
this is only conceivable with the restructuring of the support system. Organic
farming, however, requires vocation. According to the unanimous opinion of
concerned producers the organic market is based on confidence, where efficiency
cannot be achieved without the development and maintaining appropriate market
relations. Producers ignoring these characteristics of the market will be spilled
out of the competition after a while, but more importantly will undermine the
confidence of the entire organic market. The Hungarian regulatory and support
system should consider these intangible factors in the same way as the proper
implementation of the production.
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1 Introduction

Organic farming is the fulfilment of sustainable agriculture (Baranski et al. 2014). It
is not a new concept either in professional or consumer circles. The term “organic”
was brought to life as a consequence of the intensive agricultural production
practices based on external industrial inputs at the beginning of the sixties
(Buday-Sántha 2009). At that time environmental aspects did not appear in either
the Hungarian or the European agricultural policy. The time of nutrition and crop
production based on cheap petroleum have resulted a wasteful and highly polluting
agricultural practice.

Parallel to the first occurrence of the problems consumer demands started to
undergo a slow and gradual transformation. By today this process has significantly
been accelerated. The demand of additive-free, safe and environmentally friendly
products is growing all over the word (Baji 2015). The phenomenon is naturally
stronger in developed countries, which is due to the fact that environmental and
health issues can receive greater attention after basic needs are covered (FAO
2015).

Out of the world’s nearly two million organic producers 334,870 are European
farmers and only 1500 are Hungarian (Fibl and Iofam 2015). In Hungary only
2.5 % of the agricultural land is covered by organic farmland. 80–85 % of the
organic products are exported, while around 90 % of the Hungarian organic con-
sumption goods are imported. The question is how the Hungarian demand and
supply of organic products could be aligned, and what the key factors of com-
petitiveness of the Hungarian organic producers are. It is also useful to know how
the current regulatory system can strengthen these qualities, and what pitfalls
should be paid attention to. The study seeks to answer these research questions.

2 Research Methodology

The research is based mainly on primary data. The secondary data are collected by
the two Hungarian institutions responsible for organic inspection and certification,
namely Biokontroll Hungária Nonprofit Ltd, and Hungária Ökogarancia Ltd. Fur-
thermore, the databases of Research Institute of Organic Agriculture (Fibl) were
used. Within the framework of primary qualitative research somein-depth inter-
views as well as a case study were made. Among the interviewees there were
organic producers and a leading co-worker of Biokontroll Hungária Nonprofit Ltd.
The content of the questionnaire was compiled on the basis of information from the
interviews, focusing mainly on crop production. In order to provide simplicity for
responders the survey has been edited online and it includes both unstructured and
structured questions. The latter includes selectively closed, alternative and scaled
questions as well. The scale questions contain comparative constant sum scales,
non-comparative Likert scales and semantic differential scales.
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The questionnaire has been sent to 830 farmers active engaged in organic farming,
with 70 persons responding, which represent a 8.4 % response rate. The spatial
distribution of the sample is close to the distribution of the whole population: farmers
filled the form from almost every county (except for two of the nineteen). As to the
distribution ratio of cultivated plants, the sample is different from the population:
while the share of meadows and pastures for example is more than 50 % of the whole
Hungarian area under organic farming, it is under-represented in the sample, con-
taining only 8 %. Those cultivations, however, where market relations and com-
petitiveness affect efficiency more than the average, appear with a higher proportion
in the sample: fruity and berry plantations represent 13 % (3 % in the population),
field vegetables represent 8 % in the sample (1 % of the total population).

According to the distribution by farm size the sample represents the population
almost properly (Fig. 1).

We can find a significant difference only in the category of size between 20 and
50 ha where the number of farms is over-represented in the sample by 7.23 %.

Due to the nature of the survey basic statistics and cross tabulation analysis have
been carried out.

3 Results and Discussion

3.1 Organic Farming in the World

At the end of 2013 a total 43.1 million hectares of agricultural land were used for
organic farming, which was a nearly fourfold increase compared to the 1999 base

Fig. 1 Distribution of organic farms by size in the population and in the sample. Source Based
on the database of Biokontroll Hungaria Ltd. and primary survey
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year (Organic World 2013). The growth appears very uneven when disaggregated
by country. Oceania has the largest areas with 17.3 million hectares, followed by
Europe (11.5 million hectares) and Latin America (6.6 million hectares), finally
Asia and North America with under four million hectares (Fig. 2).

This 43.1 million hectares is still only 0.98 % of the world’s agricultural land,
although some countries have significant areas cultivated organically. It is note-
worthy that the majority of the countries located in the forefront of the list are
European. According to the size of the areas of course a different rating would result
as only in Australia the size of ecologically cultivated land is nearly twice of the
total area of Hungary (Fig. 3).

In the last decade there has been a significant increase in the size of organic
agricultural areas in India, China, Columbia and Romania. The whole world is
basically characterized by a greater or lesser rate of increase of organic areas; there
are only a few places where downward trend was registered (Fig. 4).

Fig. 2 Size (hectare) and
distribution (%) of organic
agricultural land by regions,
2013 (Fibl and Iofam 2015)

Fig. 3 Shares of organic agricultural land—leading countries over the world and Hungary (Fibl
and Iofam 2015; Hivatal 2015)
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3.2 Organic Farming in Hungary

3.2.1 Regulation and Support
Legal background of organic farming in Hungary is ensured by the Council Reg-
ulation No 834/2007, Commission Regulation No 889/2008, Commission Regu-
lation No 1235/2008 and the 34/2013. (V.14.) VM Regulation about the
certification, producing, labelling and inspection of organic products.

Certification and inspection of organic farming are managed by two organiza-
tions in Hungary, namely Biokontroll Hungária Ltd, and Hungária Ökogarancia
Ltd. The latter has been operating only since 2006, while Biokontroll Hungária Ltd.
(together with its predecessor organization) has been active since 1986. The older
organization covers most of the market (Fig. 5).

The number of Hungarian organic farms shows sudden increases in 2004 and in
2009, and after these years there is a slow but steady decline observable. This is
clearly attributable to the effects of the beginning of agri-environment programs.

The Hungarian agri-environmental program was established in 1999 based on
the European model. Its introduction was due in 2000, but finally the program
started only in 2002. Some authors explained that the reason of the delay was the
lack of financial support, while others pointed out the lack of political will (Szabó
2003). The first 2 years of the program was supported from the national budget. It

Fig. 4 World map of organic agriculture growth rates for 71 countries over a decade (2001–
2011). Red triple digit growth; orange double digit growth; yellow single digit growth (above
average); green single digit growth (below average); blue negative growth (Paull 2011)
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was followed with great interest; Numerous applications had to be rejected due to
the lack of resources.

The year 2004 was a milestone in the history of the program, since Hungary’s
EU accession made it possible for Hungarian producers to have access for the EU
community’s support. By the EU support, approximately HUF 44 billion was
allocated in 2004, which was a multiple increase in comparison with the previous
years’ budget. This allowed a significant increase in payment amounts as well as the
number of participating producers (Mile 2006). The program covered a 5-year
period; the next opportunity to apply for support was published in 2009.

In the program launched in 2009 the amount of support increased again com-
pared to the previous period. The size of payment was diversified according to the
nature of plantation (Nemes 2010). The financial aid that was available in the 5-year
programs motivated producers who previously were not engaged in organic
farming. The only reason for a small number of dropouts after 2004 and 2009 was
that some of the farmers were hardly or not able to meet the strict criteria (Solti
2012). The last program ended up in 2014, and currently there is no financial
support available. Since more than 90 % of Hungarian organic farmers are affected
by the lack of provisions, this can result in serious difficulties in the sector.

3.2.2 Competitiveness of Hungarian Organic Producers

Basic Features of the Sample
The competitiveness of Hungarian organic farmers was researched with the help of
a professional questionnaire which had been completed by 70 producers. The
survey was conducted for a month; the sample is considered representative
according to farm size and geographic localization. Respondents have been

Fig. 5 Verification and certification of land under organic farming in Hungary (hectares)
(Biokontroll Hungária Kft 2013; Hungária Ökogarancia Kft 2013)
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engaged in organic farming for 15 years on average, and nearly 65 % continue
management of family tradition. The average farm size is 136 ha, out of which an
average of 84 ha are rented. 26 % of the respondents carry out traditional farming
in parallel with the organic method.

The annual revenue is less thanHUF 10million (approximately EUR 32 thousand)
in the case of nearly 70 % of the sample. 63 % of the revenue of those producers who
also continue traditional farming comes from organic farming (Fig. 6).

Key Factors of Motivation
In contrast to prior assumptions, organic farmers are not primarily motivated by the
financial supports available in agri-environmental programs. Rather, they are
committed to protecting natural resources, biodiversity and human health. The
question exploring this topic was a multiple choice type question where respondents
were allowed to select more than one answer. In their answers, nearly 80 % of the
farmers take into account environmental and human health issues. Naturally, this
does not mean that farmers do not consider financial aspects. 31 % of the
respondents are motivated by financial support and by a so-called organic pre-
mium.1 Among the “other” factors mostly family tradition and the rural way of life
was noted (Fig. 7).

Crosstab analysis reveals that those producers who uphold family traditions are
more strongly motivated by the organic premium than those who have just started
their land management. This is probably attributable to a more thorough knowledge
of farming and market opportunities.

A great majority (80 %) of respondents believe that organic farming is not
suitable for being the prevailing method of agricultural production. The main reason
of this seems to be the difficulties of producing certain plants without chemical
plant protection. In the case of these plants the yield loss may be so great that

Fig. 6 Annual revenue of the farms in the sample

1The price difference as much the organic products can be sold more expensive than conventional
products.
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production cannot be profitable. At the same time world population growth
strengthens the quantitative aspects of food production to the detriment of quality.
Many producers mention the strength of supplier industry lobby, which prevents the
environmentally friendly, organic production.

Respondents have been asked about the amount of importance they attach to
certain factors in achieving competitiveness and about the amount of importance
they attach to the same factors in case of their own management. In accordance with
the diagram presenting motivational factors, farmers have assigned conviction and
vocation as the two most important factors of success. Figure 8 shows that there are
only two factors valued by the respondents higher in case of their own management
than the importance attached to it concerning competitiveness. Both factors are
considered intangible assets, namely conviction and professional knowledge. In the
case of all the other factors, their importance is scored higher than when considering
the farmer’s own capabilities.

Expenditures and Revenues
The survey confirmed that organic farming is very labour-intensive and mecha-
nization demanding. These two items make 60 % of the total cost, while costs of
pest management and fertilization are typically lower than in the case of usual
conventional agriculture. The results are most likely influenced by the fact that a
significant proportion of organic plant protection is mechanical, and respondents
classified these costs in the categories of labour and machine work (Fig. 9).

In the questionnaire farmers have been asked to compare the items of total cost
in organic farming with the traditional one. Most respondents believe that there is
no cost difference between organic and conventional products in case of storage,
transportation and packaging. The difference is greater concerning the costs of
labour and machine work—according to 70–80 % of the producers these costs are

Environmental 
and human 

health concerns, 
58

Financial 
support , 23

Extra points in 
case of organic 

farming in other 
tenders , 3

Higher price of 
organic 

products, 26

Other, 4

Fig. 7 Factors of motivation of organic farming—responding frequency (n = 70)
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20–30 % higher in organic farming. Administrative costs are also considered
higher, which is probably due to the higher administrative background of organic
inspection and certification, and the participation in agri-environmental programs.

Organic farmers have to finance the costs of control and certification as well. The
minimum fee at Biokontroll Ltd is 83,500+vat (27 %), in the case of Hungária
Ökogarancia Ltd. is 50,000+vat (27 %). Above a certain size of property per
hectare pricing comes into effect. According to a quarter of farmers the costs are
unreasonably high, only 22 % of the respondents consider the minimal fee
appropriate (Fig. 10).

Fig. 8 Key factors in competitiveness—importance and capability

Fig. 9 The ratio of components of total cost in organic farming
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In addition to the high costs farmers have to cope with greater yield loss com-
pared to conventional farming. Organic production is obviously more sensitive to
adverse weather conditions or pest invasion; organic farmers occasionally face even
50 % greater yield loss than producers in conventional production. This is generally
typical in fruit production, but losses are also great in case of vegetables, and corns,
sunflowers or even cereals. There were only 26 % of the respondents who did not
experience difference in yield losses between organic and conventional farming,
mostly tending meadows, pastures or alfalfa.

In a certain part of organic products producers are not able to realize organic
premium. Most of the respondents can sell their products at 20–30 % higher prices;
there are only a few farmers who can enforce 50–100 % higher prices. The latter
category typically includes those who sell products directly to consumers (Fig. 11).

Fig. 10 Costs of inspection
and certification according to
the respondents

Fig. 11 Size of available organic premium on the market
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Participation in the Agri-Environmental Programs
Organic farming can be simplistically characterized by higher costs and lower
yields (Urfi and Kormosné Koch 2011), therefore it is hardly surprising that most of
the farmers are involved in agri-environmental programs and take advantages of the
financial benefits. Based on the developments of costs and yields we can define
these grants as compensatory payments. One third of the farmers in the sample was
involved in the program in 2002 already, and the rate of participation increased to
90 % by 2009. This rate is the same as the turnout nationally registered (Fig. 12).

While only 22 farmers (31 % of the respondents) have declared to be motivated
by the financial aid available in agri-environment programs, the participation was
much higher: 89 % of the respondents took part in the last program between 2009
and 2014. Cross tabulation analysis shows that those farmers who were mostly
motivated by financial aid would stop their organic producing in the lack of support.
There have been only 16 persons (23 %) from the sample who believe his/her
activity would be profitable even without financial aid (Fig. 13).

Even more interesting results have come from the question if the temporary
cessation causes any financial difficulties for the farmers. Figure 14 shows that the
lack of financial support is a problem for 65 % of the farmers. Three percent of
them have already finished organic farming and an additional six % is thinking
about exiting from the sector and continue his/her activity by producing conven-
tional products.

Market Relations
To be able to sell organic products on the market not only the production process
but also the product itself has to be qualified. The inspection and certification of the
product mean an additional cost. As a result, some organic farmers do not or only
partially sell organic products. The following figure illustrates this ratio (Fig. 15).
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Fig. 12 Participation in agri-environmental programs

Green Agriculture in Hungary: The Factors of Competitiveness … 93



The main reason of selling products without the organic label is the lack of
business relations, but respondents also mentioned the underdeveloped distribution
system and the high costs of organic certification.

77 % of the farmers sell their products unprocessed. Opinions are divided on
whether the foreign buyers required processed products. According to some points
of view, raw products are preferred since the added value occurs at the purchaser.
However, the increase of transport costs makes the transportation of large amount

Fig. 13 Would you go on organic producing in the lack of financial support?

Fig. 14 Consequences of the temporary suspension of the agri-environmental program
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of raw material more expensive, while the processed form, lighter and more easily
transportable, could be more profitable for the purchaser (Fig. 16).

Those producers who sell their products unprocessed mostly refer to the lack of
capital necessary to install a processing plant, and to the uncompetitive quantity of
production. According to 14 % of the respondents the market does not require high
level of procession; raw materials are easy to sell. This smoothness is predominant
in the sector; only 16 % of the respondents reported frequent difficulties in sales, for
the rest of them sales are usually or always trouble free (Fig. 17).

Producers think that there is hardly any competition among Hungarian farmers.
On a seven-graded Likert scale, competition strength was marked as 2.76 on

Fig. 15 Do you sell your products as organic?

Fig. 16 Level of processing of sold organic products
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average. Respondents perceived competition stronger (3, 89) if imported products
are also taken into consideration.

As Farmers See the Hungarian Organic Market
Most of the Hungarian organic producers partially or completely consume organic
products. This supports the vocation and an environmentally sensitive way of
thinking, which is considered the most important motivation in organic farming.
Only 5.71 % of the respondents say that they do not consume organic products,
which might be due to the nature of their production (Fig. 18).

Fig. 17 Purchaser (contracting partner) of organic products—frequency of mention

Fig. 18 Do you and your family consume organic products?
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Three quarters of the farmers partly or wholly agree that the presence of cheap
import makes it difficult to get on the domestic market. 70 %, however, also agree
in part or whole that Hungarian consumers have a preference for domestic products.
More than half of the farmers are convinced that substantial growth cannot be
expected in the consumption of organic products in Hungary, and there is only a
small proportion of consumers who always prefer organic products to conventional
ones.

In order to reach a substantial expansion of organic production and market,
farmers suggest increasing financial supports, reducing bureaucracy and inflexi-
bility of the system of inspection and certification, and most importantly, a change
in attitude, the formation of thinking green, which requires active participation of
the family, education and the media. Finally, the necessity of growth of purchasing
power can be also mentioned, since the market for organic products is not the
market of cheap prices, rather the market of quality.

3.3 Case Study: Association of Organic Producers
in Szabolcs-Szatmár-Bereg County

The case study analyses an association of organic farmers, which is a bottom-up
initiative of 21 independent organic producers in Szabolcs-Szatmár-Bereg County,
Hungary. The main profile of the organization is fruit production, mainly apple but
there is a significant proportion of cherry, walnut and pear as well. Crop production
can also be found among the activities.

Similarly to the producers’ cooperatives, the association is supposed to strengthen
the members’ bargaining power on the market. However, members have not com-
mitted themselves in any legal form, thus in effect creating a non-governmental
organization, where membership fee is only HUF 3000.2 Due to the single market
activity members can take greater advantages of the opportunities unavailable
without cooperation. Members are not obliged to sell their products through the
association, but if they use this opportunity they are supposed to pay one per
thousand of the net value. There is no mandatory contribution to assets or to oper-
ational costs; neither any other service fees, nor compulsory purchases nor sales.

The association is not liable to value added tax and income tax and it is not
required to maintain self-management. The research for market opportunities,
negotiations and signing contracts are managed by the voluntary leader of the
association, who is also an organic farmer. Nevertheless, his legal independence has
disadvantages as well. In the case of investments, for instance, only a smaller
amount of financial aid is available (maximum 35 % compared with 45–60 % in the
case of producer cooperatives), as members can only apply individually, and there
is no legal opportunity for the association for single action. Members, however, will
do everything in order to enforce the rights of the association and have the same
advantages, which are currently available only for cooperatives. They have

210 euros.
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achieved a number of remarkable results: thanks to the minimal cost, asset accu-
mulates where it is most needed promoting local employment and increasing local
tax revenue. Traceability of products is fully guaranteed like this, so farmers sense
and accept greater responsibility for their products.

The common cohesion of the association stems from the deep conviction and
commitment for organic farming. Only producers may become members; neither
processors nor traders are allowed to enter. The reason for this is the incidental
conflict of interest that would prevent a sufficient advocacy. Although the associ-
ation has been operating only for a year, it has already achieved significant results.
Right in the first year they managed to contract with a German processor and sell
500 tons of organic apple. In 2015 the same purchaser indicated his demand for
another 500 tons of apple and 150 tons of sour cherry. The success of the nego-
tiations is clearly reflected in the difference between the market price and the
contracted price of the fruits.

The association would be pleased to have the opportunity to sell the organic
product in the domestic market, but currently export seems to be the only realistic
solution. The primary reason is the geographically unbalanced Hungarian demand
of organic products. The biggest market is in the capital, yet producers find it really
difficult to enter the group of sellers there. The other problem is the relatively small
market: organic food represents only 0.5 % of all food consumption in Hungary
(Szente et al. 2011). Due to the marginal demand the conditions of economies of
scale cannot prevail, which leads the Hungarian organic producers straight to for-
eign markets. The mandatory use of organic products in mass catering could be a
solution, but it can be expected not earlier than 2020, and only in 30 %—according
to the national action plan for organic farming (VM 2014). A change of attitude in
the Hungarian health care and medical recommendation could also help a lot to
promote the consumption of organic products. Under current circumstances,
however, there is no chance to compete with the Hungarian pharmaceutical lobby—
according to the leader of the association.

Neither the legal framework nor the support system helps effectively enough to
“green” Hungarian agriculture. For instance, in the agri-environmental program
between 2009 and 2014 the grants for organic and those for integrated schemes
only slightly differed from each other, and this encouraged farmers to apply for the
support of integrated farming (MTI 2012), in which the requirements are easier to
meet, there is no yield loss, while its environmental benefit is highly debatable.

Many farmers face with difficulties due to the temporary suspension of the
agri-environment program in the year 2015. At the time of the completion of the
present manuscript, there is minimal information available about the new system of
support. According to the forecasts, a significant increase of the aid can be
expected, even a three time difference could occur in the payments compared with
the last program. Organic production will get out of agri-environmental programs
and get under individual legislation.

The leaders of the association fear a dilution of the organic market, where new
entrants are not necessarily committed to the environment, but occasionally guided
by financial considerations (Scheftsik 2013). Confidence is the key issue in the
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organic market. Obtaining consumers’ confidence is a long and arduous process,
and this fragile balance can be easily disrupted in the lack of conviction and
commitment. According to the proposal of the association’s members, a mentoring
system could solve this problem. In this system new entrants would be helped by a
senior organic farmer, making it easier to enter the market: mentors could also work
as a filter among the new producers. Members claim that the most efficient pro-
fessional information exchange takes place within the organization. The widely
available agricultural advisory system provides for no or only minimal information
on organic farming methods, problems and solutions, since consultants are mainly
proficient in chemical crop protection and fertilization. Thus the other significant
advantage of the association beside tracing and treatment of market relations is the
professional support among the members.

The activity of the association is exemplary, surrounded by more and more
attention by non-member organic farmers. Environmental, economic and even
social benefits are far beyond its costs; therefore it could serve as a model for
organic farmers’ cooperation in other regions.

4 Conclusions

Currently, Hungarian organic production can only be competitive with financial
support. Competitiveness is primarily understood in relation to the production of
traditional agricultural products, which does not mean that competition in the
organic sector cannot be detected, but that it is less noticeable in Hungary. Inde-
pendence is not impossible; there are organic producers who can be profitable even
in the lack of subsidies, but this is only a small segment of the producers. The
benefit depends on the size of the organic premium; higher premium is only
available on the consumer market. For higher prices, however, mainly processed
products are required, but processing in many cases is prevented by the lack of
capital. In addition, farmers are poorly motivated as long as foreign traders create
continuous demand for organic raw materials. In this case, the price of the products
cannot compensate the higher costs and loss of yield. This implies that more than
90 % of Hungarian organic farmers are involved in agri-environmental programs.

The recipe for success at organic farming is complex. For long-term success,
farmers should own the suitable professional knowledge and efficient market
relations, but they also need to be committed to protecting the environment. The
really successful producer identifies himself with the production method he applies
and the products he produces. This belief is therefore the main motivating factor in
this sector burdened with difficulties.

According to the unanimous opinion of the farmers, organic market is a market
of confidence built on a long-term cooperation and trust between seller and buyer.
The development of this relationship is an arduous and time-consuming process,
and the delicate equilibrium is very easy to disrupt by market dilution and the
incidental negative behaviour of new entrants. Tightening the conditions, however,
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is not necessarily a good solution. The growing administrative burden increases the
costs, thereby displacing some of the farmers out of production. The real solution
would be the change of values and strengthening of confidence, and to achieve this
a long time, and perhaps a generation change might be needed.
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Why Sustainable Consumption Is Not
in Practice? A Developing Country
Perspective

Farzana Quoquab and Nurain Nisa Sukari

Abstract
In recent years, sustainable consumption became a global concern in order to
attain sustainable development. The natural resources are diminishing in
alarming rate which initiated the discussion on sustainable consumption among
the academicians and practitioners. However, it seems that the developing
countries are comparatively far behind of adopting and practicing sustainable
consumption. The present paper attempts to shed some light on this issue from
developing country perspective like Malaysia. More particularly, this study
seeks to answer the research question: Why sustainable consumption is not in
practice? What are the reasons behind this slow movement? In order to gain
deeper understanding regarding the issue, 15 in-depth interviews were
conducted. It is hoped that, the findings from this study will illuminate the
understanding of the sustainable consumption practice.
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1 Introduction

The notion of sustainable consumption is interconnected with the sustainable
development movement. The scholars, policymakers and practitioners started to
highlight about sustainable consumption since early 1970s (Holt 2012). However, it
received significant attention since the Rio “Earth Summit” in 1992. It encompasses
a broad spectrum including maintaining a balance in consumption in order to
protect the right of future generation, to consider the environmental welfare and to
attain the quality life. Although this concept has gained considerable research
attention, still it is comparatively a new topic in the developing countries. The
importance to study ‘sustainable consumption’ issue is due to the reason that, this is
one of the major components to overcome the challenges (e.g., optimizing the
natural resource, climate changes and environmental pollution) related to attain
nation’s sustainability as a whole. Indeed, the necessity to adopt sustainable con-
sumption in daily life is due to the responsibility to assure future generation’s
wellbeing (OECD 2006).

Sustainable consumption issues increasingly getting attention in policy making
mainly in developed countries such as United Kingdom, United States, Denmark,
and Germany. The researchers from these countries are also advanced in studying
this phenomenon from various perspectives. For example, Tanner and Kast (2003)
studied the determinants of green purchases among Swiss consumers, while Sey-
fang (2007) focused on the shopping attitude of UK consumers. Again, Hornibrook
et al. (2015) discussed about exploring the role of carbon labeling in retail (supply
chains) in United Kingdom. Since this issue is widely highlighted in most of the
European and American countries, it is also important to understand sustainable
consumption practice based on developing country perspective like Malaysia.
Nonetheless, the reasons behind such reluctance of adopting this best practice
among developing countries are yet to be explored. The present study is such an
effort to fill this gap in the existing literature. Considering this, the present study
aims to answer the question: Why sustainable consumption is not in practice? What
are the reasons behind this slow movement?

Since Malaysia is moving towards to its vision 2020, it is utmost necessary to
consider sustainable consumption to attain the sustainable development. This view
is reflected in the following statement which was stated in National Policy of the
Environment Malaysia (2002), “The National Policy on the Environment aims at
continuous economic, social, and cultural progress and enhancement of the quality
of life of Malaysians, through environmentally sound and the sustainable devel-
opment” (Ministry of the Science, Technology and the Environment, Malaysia,
2002, p. 2). To make it happen, the policy making process of Malaysia has to go
through several stages such as identifying the arising problems, planning, recom-
mending alternatives, and legitimizing policies, implementing the suitable action
policy, coordinating various events to suit the established policy and finally eval-
uating the effectiveness of such policy. As such, it is expected that the findings from
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this study will be helpful for the Malaysian government as well as for the policy
makers in order to understand the issue deeper.

The rest of the paper is structured in the following way. First, relevant literature
is reviewed pertaining to sustainable consumption. Next, the adopted methodology
is briefly mentioned followed by qualitative data analysis. In the following section
the findings are discussed. The paper ends with conclusion, managerial implications
and future research directions.

2 Literature Review

In this section, the notion of sustainable consumption is discussed in brief. More-
over, its problems and prospects are highlighted.

2.1 Sustainable Consumption

The ideology of the ‘sustainability’ encompasses both the environmental (pollution,
waste, resource use), economic (proper utilization of resources), and social (health,
welfare) aspects. It focuses on consumption by households as well as governments
(OECD 2006). However according to Peattie and Collins (2009), sustainable
consumption viewed by some researcher as an oxymoron, because the dictionaries
stated that to ‘consume’ something is to use it up or to destroy it, which is the
complete opposite to ‘sustain’ something. It also requires a different perspective on
‘consumption’ which advocates caring for the greater welfare of the society and
mankind on the whole.

The word ‘sustainable’ refers to maintain, upheld or defended (The Oxford
Dictionary 2013), while the word ‘consumption’ is referred as the action of using
the resource. On the whole, it advocates for maintaining a balanced consumption
which is economically, socially as well as environmentally desirable for a sus-
tainable development for any nation. A cursory review of relevant studies reveals
that, different authors have defined this phenomenon in different ways. For
example, Lee (2014) stated that, it is an ecologically and socially responsible
consumption habit whereas, Hornibrook et al. (2015) defined it as the consumption
practice that respond to basic needs and bring a better quality of life. The definitions
from past studies are summarized in the Table 1. The definitions given are always
meant to convey the message about the perspective or theme of the research and the
objectives of the research. Nevertheless, it is obvious that, there is a lack of con-
sensus about defining this variable. This is due to the fact that different authors have
focused different aspects of the sustainable consumption.

The definitions provided in Table 1 generate the insight that, some researchers
perceived sustainable consumption from environmental perspective (Hornibrook
et al. 2015; Lorek and Fuchs 2013; Wolff and Schonherr 2011). This stream of
studies advocates for maintaining such consumption patter which will reduce the
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Table 1 Summary of definitions of sustainable consumption phenomenon in selective past
studies

Sources Definitions

Hornibrook et al.
(2015)

Sustainable consumption can be defined as “the use of goods and
services that respond to basic needs and bring a better quality of life,
while minimizing the use of natural resources, toxic materials and
emissions of waste and pollutants over the life cycle, so as not to
jeopardize the needs of future generations” (p. 268)

Lee (2014) Sustainable consumption entails concerns for the well-being of other
human beings and animals (such as being for fair trade and against
animal testing), future studies should investigate other dimensions of
environmental concern (especially the altruistic orientation) to attain a
more comprehensive understanding of the relationship between
environmental concern and sustainable consumption behavior (p. 235)

Lorek and Fuchs
(2013)

Sustainable consumption is used to refer to sustainable resource
consumption, taking into account the complete product life cycle.
Sustainable resource consumption involves the consumption patterns
of industries, governments, households, and individuals (p. 36)

Alvarez-Suarez et al.
(2011)

Sustainable consumption within the framework of education can be
defined as the way the consumer behave that redefining the model of
society as one that contributes to sustainability by reducing
consumption, and education has a major role to play in this regard
(p. 4)

Wolff and Schonherr
(2011)

Sustainable consumption is defined as a more ecologically but also
socially premised way of buying, using, and disposing of goods and
services (p. 45)

Stevens (2010) Sustainable consumption is an inefficient route to sustainable
production and, ultimately sustainable development. The need for
integrated government approaches which simultaneously address
consumption and production is needed to correct the market and
system failures that impede progress on sustainability (p. 17)

Zhao and Scroeder
(2010)

Sustainable consumption “is increasingly recognized as an analytical
perspective to understand the complex social, economic and political
drivers of global environmental change, including the current
challenge of global climate change. It offers a multitude of practical
approaches and policy tools to achieve a resource efficient and low
carbon economy and to support societies in global and local
environments” (p. 5)

Peattie and Collins
(2009)

Sustainable consumption is such consumption practice “whereby each
person consumes only their “earthshare”, equivalent to 2.1 gha’, as
this situation would be both socially equitable and ecologically
sustainable” (p. 108)

Bennett and Collins
(2009)

…Minimising the use of capital while reducing waste and pollution is
good, that ‘environmentally friendly’ or ‘green’ product consumption
should be encouraged, and that the current generation should reduce
its demands in the interests of future generations (p. 48)

(continued)
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waste as well as the over-use of the natural resources. Conversely, some others
focused on considering not jeopardizing the need of the future generations (Bennett
and Collins 2009; Lee 2014; Mont and Bleischwitz 2007).

Based on the past studies definition compilation, the authors came out with the
holistic view of sustainable consumption. Sustainable consumption as refers as the
continued act of controlling desire by avoiding from making extravagant purchases
and rationalizing use of goods and services that satisfy the basic needs. Sustainable
consumption goes beyond the environmental concern by ensuring and managing
the existing resources that, not only able to meet the current demand, but also
without jeopardizing the future generation.

2.2 Problems and Prospects Pertaining to Sustainable
Consumption

The sustainable consumption phenomenon is espoused with some benefits as well
as challenges. There are several aspects that are needed to be taken care of to
develop sustainably for the long run. It includes: (a) sustainable building and
constructions, (b) sustainable public procurement, (c) sustainable tourism, (d) sus-
tainable products and (e) sustainable consumption. It is believed that, consumers
play key role in sustainable production and sustainable development. It is needed to
pint that, some of the sustainable consumption activities are limited to purchasing
organic foods. However, the sustainable consumption goes beyond of its true sense.

The debate on SC is not new. It started during 1970s and the idea has grown
older through the passage of time. There are lots of benefits highlighted in favor of
adopting sustainable consumption practices. For instances, it is considered as one of
the key indicators for sustainable development. Additionally, it can be the mech-
anism for reducing worldwide poverty and so on. Unfortunately, most of these
studies focus on the advantages of adopting sustainable consumption practices.
Nevertheless, yet to the authors’ knowledge, no studies have highlighted the bar-
riers that are associated with adopting sustainable consumption. Moreover, despite
of accepting the positive aspect of sustainable consumption, not many consumers
are willing to embrace such practice. More importantly, there is not much discus-
sion how to inculcate such behavior among the individuals, particularly in the
developing countries.

Table 1 (continued)

Sources Definitions

Mont and
Bleischwitz (2007)

Sustainable consumption is generally defined as the consumption of
goods and services that meet basic needs and quality of life without
jeopardizing the needs of future generations… This broad definition
includes not only consumption by private consumers, but also by
institutions (businesses and organisations); not only consumption of
resources (appropriation of resources from nature), but also final
consumption (p. 62)

Source Compiled by the researchers
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3 Methodology

Sustainable Consumption is a socially constructed phenomenon. As such, the best
way to answer the research question for this study (which is “why sustainable
consumption is not in practice?”) would be conducting a qualitative study. Fur-
thermore, the research question consists of a ‘why’ component which certainly
requires to utilize qualitative approach (Yin 2013). 15 in-depth interviews have
been carried out to answer the research question. Eight respondents were male
whereas, the rest were female. All participants were between 29 and 48 years old.
In terms of ethnicity, 7 participants were Malay Muslim, 5 participants were Chi-
nese followed by 3 Indians.

Contacts have been made through personal calls since all of the participants were
known to the researchers. Few interviews were conducted at researchers’ house,
while some other interviews were conducted in coffee shops as well as at respon-
dents’ house based on their convenience. At first, participants were asked whether
they were aware about the sustainable consumption phenomenon. The researchers
then briefed the participants about the meaning of sustainable consumption. Semi
structured interviews were considered and the interview protocol has been prepared
before the interviews were conducted. In order to assure the reliability of the
answers, two basic questions were asked to all respondents:

• Have you ever heard about sustainable consumption? If yes, from where you
have heard about it?

• What is your opinion about such consumption practice?
• Do you practice sustainable consumption? If not, why you do not practice such

consumption habit?
• In your opinion, why sustainable consumption is not practiced well among

Malaysian consumers?

All interviews were recorded upon the permission of participants. Next, tran-
scriptions have been made for each interview in order to facilitate the content
analysis. The transcriptions were then reviewed by the participants to assure
validity. Content analysis enabled the researchers to generate relevant themes in
order to answer the research question.

4 Key Findings and Discussion

The present study sought to answer the research question: Why sustainable con-
sumption is not in practice? In this regard, four major themes were generated as the
outcome of content analysis: ignorance, no clear policy, lack of awareness devel-
opment programs and compliance. The findings are discussed in the following
paragraphs.
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4.1 Ignorance

Most of the participants stated that the concept of sustainable consumption is not
widely spread yet in Malaysia. There is still lack of understanding about this
phenomenon among the greater Malaysian citizens. Some of the statements in
support of this view are as follows:

…Could you please make me more clear about this sustainable consumption thing? I am
hearing it for the first time. Actually, not only me I think many Malaysians will not be able
to understand about what you said about it…

…It seems interesting. But not so sure how you are going to make people aware about it…

…Don’t you think that it is too much to expect that all Malaysians will be caring about this
issue? Some people do not have food to eat for two times a day…

… To me, not only Malaysia, all developing countries are lagging behind in this regard… It
is not because we don’t care, this is because our socio-economic structure and cultural
pattern is quite different than the developed countries…

… When we are suffering from inflation, job insecurity, high unemployment rate, what do
you expect? You are fighting in the rate race to survive, then how you will think for the
nature and future generation’s wellbeing?… Do you see my point or not?

… I think only highly educated people are aware about sustainable consumption…

4.2 Lack of Policy and Regulations

The second issue is pointed as lack of regulatory instruction as well as govern-
mental policy implications. Following are some of the statements that the interview
participants highlighted.

… If it is so crucial, there should be some policy and regulations from the government side.
So that, though some individuals are not aware about it they will be forced to maintain it
automatically…

… In fact, it can be included in the school text book… Come on… we are already old, but
our children are the future of the nation. You need to educate them first if you really want a
great impact in this regard…

… The triple bottom effect has to be there… Not only government, but also marketers have
to take some initiatives… They will show all those alluring advertising and then finally you
will expect us not to be extravagant in our shopping!

4.3 Lack of Awareness Development Programs

The third reason was mentioned as absence of awareness building programs is also
mentioned as the reason for not adopting sustainable consumption practices.
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… You see, there is not much discussion about it in the public media… If you are only
writing the research papers, how it will reach to the general consumers or all citizens of the
country…

… I think, television and radio should take some initiatives to disseminate this information
in more friendly way or in more interesting way… For example, they can make a cartoon to

Table 2 Themes generated from the content analysis

Ignorance No clear policy Lack of awareness
development
programs

Compliance

It is not a
widespread concept
among Malaysian
citizens

Government in
Malaysia yet to
imposed any clear
policy about
sustainable
consumption

Due to no exposure
from early stage
about the needs of
knowledge about
sustainable
consumption, the
grown up adults in
Malaysia do not
aware about
sustainable
consumption

Most of the citizens
are too comfortable
with existing culture
and too lavish in
consumption
without thinking
about the effect on
others

Not only Malaysia,
but also most of the
developed countries
are not aware about
it

It can be included in
the school and
college text books to
make the new
generation about it

Public media
should discuss
about it more to
create awareness
among mass
citizens

Youths are more
extravagant in
expenditure than the
old generation

The socio-economic
structure of the
developing
countries are
different than the
developed countries

Need cooperation
from marketers as
well. The attractive
advertisements
allure consumers to
buy more which
goes against
sustainable
consumption
concept

Use of television
and radio can help

Certain individuals
are more concern
about the
consumption about
house and office
utility, rather than
fashion oriented
products

Highly educated
people are more
aware about it

To make the young
citizens aware
about it in their
early stage of life,
cartoon series can
be created to
highlight this issue

Due to the fighting
for survival, people
do not think about
environment or
future generation’s
well-being

At the school level,
some competition
or exhibition can be
arranged in this
regard
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highlight this issue… I am sure that in this way, our children will get the message without
any effort… I am telling you, this kind of learning is more effective…

… Even the awareness programs can be conducted for the children. At the school level,
some awareness building competition or exhibition can be arranged too…

4.4 Compliance with Conventional Purchase Habit

Last but not the least, compliance to the present consumption practice was stated as
the last reason for not adopting sustainable consumption practices.

…Honestly speaking, I am aware about it, but do not practice actively… For water and
electricity use, yes, I am conscious about not to waste. But when I go for shopping it is hard
to maintain… More particularly, for buying dress and tudung (scarf)…(laughter)…

… I am also very conscious about not to misuse the water, electricity and other utility
services no matter it is for my house or for my office… But yes, I am not so particular about
buying products… You know what I mean…

… My opinion is different. It is easy to practice when you are old, I guess. For example,
I usually careful about my purchase and use of products, not too great extent though…
But I find it difficult to make my children maintain it…

In a nutshell, the situation portrayed in the above mentioned discussion high-
lights the necessity for more practical initiatives from both government and mar-
keters’ sides in order to inculcate the sustainable consumption practice among the
greater number of Malaysian citizens. The summary of the findings is provided in
the Table 2.

5 Conclusion and Implications

The aim of this study was to gain in-depth understanding about the issue pertaining
to the barriers that are associated with sustainable consumption practice among the
Malaysian consumers. However, the progress of adopting such behavior is still not
much promising. This is mainly because, not many people are aware about the
sustainable consumption phenomenon be it Malaysia or other developing countries.
The findings from this study reveal that, there are four big reasons that are creating
barriers to embrace such noble behavior. As mentioned above the mostly cited
reasons are found as ignorance, lack of clear policy and regulations, lack of
awareness building programs and comfort in maintaining the traditional con-
sumption practices.

In order to align with the vision 2020, the Malaysian citizens need to adopt
sustainable consumption practices. As such, the policy makers should take social
marketing campaign in order to make people aware about the consequences of
excessive consumption. Opinion leader can be also used in this regard.
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For example, famous movie stars or singers can be used to create a short term buzz
in the national television channels to make people aware about this issue.

Also, as suggested by the interviewees, the government of Malaysia also needs
to take some actions to include the discussion on sustainable consumption in the
school and college text books in order to make the new generations aware about the
necessity of practicing such consumption behavior. Since it is found that the
youngsters are more prone to carefree consumption style, incorporation of such
discussion in the early childhood text book may provide proper understanding
about the necessity for being careful in the consumption pattern.

Although, this study provides some useful insight about the reason behind not
adopting the sustainable consumption among Malaysian consumers, it is not
beyond of its limitations. For example, in-depth interviews were carried out among
15 individuals which limits the generalizability of the study findings. It is suggested
that, the future researchers may conduct more exploratory studies with a bigger
sample size in order to get more concrete findings.

It is hoped that the present study enlightens the understanding of sustainable
consumption practice by exploring the phenomenon from Malaysian country per-
spective. By utilizing the findings from this study will benefit the Government as
well as practitioners. Not only this, it is expected that this study will open up the
avenue for future studies in this field.
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Is It a Problem or Panacea?
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Abstract
With the growing concern pertaining to the problems related to environmental
issues, sustainable consumption became the central research priority in recent
years. Sustainable consumption is being consistently associated with green and
ethical consumerism which advocates for wise and careful consumption as well
as efficient use of goods and services. It goes beyond the environmental concern
by ensuring and managing the existing resources in order to meet the current
need without jeopardizing the need of the future generation. Clearly, it calls for a
paradigm shift from the existing extravagant consumption pattern to a more
future oriented eco-friendly and eco-concerned consumption. By considering
such importance, the present study attempts to shed some light on problems and
prospects related to adopting sustainable consumption behaviour among
consumers. Furthermore, the sustainable consumption construct is defined
holistically in order to highlight the depth and breadth of the construct. This
study utilized scientific way of reviewing literature as the means to gather
required information. Literature pertaining to sustainable consumption is
analysed, compared and synthesized to fulfil the research objective. In a
nutshell, the paper presents an overview of sustainable consumption concepts, its
problems and prospects in order to advance the knowledge among academicians
and practitioners. It is expected that, this study will motivate future researchers
to conduct more research in this field.
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1 Introduction

Sustainable consumption is an integral part of sustainable development (UNEP
2014). For any nation, unless and until sustainable consumption is assured, the
sustainable development will be hindered to reach its desired state. Considering its
importance and contribution to the socio-economic growth and welfare, this topic
has received significant research attention in recent years.

Sustainability can be considered as “…a global approach towards securing lasting
welfare for entire human race” (Nkamnebe 2011: 222). On the other hand, sus-
tainable consumption can be considered as adopting such consumption behaviour
that enables sustainable development. It advocates for change of consumption pat-
tern in order to mobilize the sustainable development. It is argued that, although the
sustainable consumption concept is very appealing, the core content of sustainable
consumption remains obscure (Nwankwo et al. 2009). According to Nkamnebe
(2011), the discussion of sustainable development and consumption is rhetorical and
sceptical. Till to date, this discussion is unable to provide a clear guide to action.

Many studies in the field of consumer behaviour have discussed issues per-
taining to sustainability marketing and green marketing (Kirchgeorg and Winn
2006; Jones et al. 2008; Polonsky 1994, 2011). Nevertheless, Most of the articles
equate the notion of sustainability marketing with green marketing concept (Iles
2008; Rettie et al. 2012; Peattie 2001). Moreover, green branding (Hartmann et al.
2005), green brand equity (Chen 2010), green supply chain (Srivastava 2007),
ecolebeling (Rex and Baumann 2007), green purchase behavior (Chan 2001;
D’Souza et al. 2007; Kim and Choi 2005), environmental citizenship behaviour
(Dobson 2007), are also discussed which considers ethical aspect of consumption
and marketing activities. However, little has been discussed about sustainable
consumption in its true sense.

The notion of sustainability consumption is in its infancy. Although this issue
has been raised and discussed since last two decades, the concept of sustainable
consumption still did not reach its maturity. As such, the present study aims to
understand the sustainability consumption phenomenon by reading all available
articles in hand. Based on this review, an attempt has been made to provide a
comprehensive definition of the construct. Additionally, the major three pillars of
sustainable consumption are also discussed. Furthermore, this study also highlights
the challenges that are associated with sustainable consumption practices. It is
important to note that, most of the discussion related to sustainable consumption is
carried forward by developed countries’ researchers and practitioners. It clearly
emphasizes the need to consider this phenomenon from developing country per-
spective. This study is such an effort to address this gap by discussing the sus-
tainable consumption issue from developing country perspective.

In the following sections data gathering process has been discussed followed by
a brief discussion on sustainable consumption phenomenon. Next, three facets of
sustainable consumption are briefly highlighted and its problems and prospects are
discussed. Lastly, implications and future research directions are also provided.
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2 Gathering Information Through Critically
Reviewing Literature

In regard to answer the research questions, this research critically reviewed existing
literature. Articles were downloaded from various databases such as Science Direct,
Emerald, ProQuest and the like. In addition to it, Google Scholar search engine also
utilized in order to gather conference proceedings, journal articles and e-Books
pertaining to the topic. The search result yielded 61 scholarly articles related to
sustainable consumption that are published from different corners of the world.
Among these, 41 are journal articles and the rest consists of conference proceedings
and book chapters. A cursory review was made to review the articles in regard to
sustainable consumption from socio-economic perspective. It is found that most of
the articles on sustainable consumption topic are published during early 20s.

3 The Notion of Sustainable Consumption:
Understanding and Definition

The notion of sustainable consumption was incepted in Oslo Symposium in 1994.
In this Symposium, the working definition of sustainable consumption was pro-
posed as “the use of goods and services that respond to basic needs and bring a
better quality of life, while minimising the use of natural resources, toxic materials
and emissions of waste and pollutants over the life cycle, so as not to jeopardise the
needs of future generations” (Oslo Symposium 1994). This definition provides a
holistic picture of sustainable consumption which provides the idea that, sustainable
consumption is not limited to direct consumption; rather it encompasses the whole
consumption pattern of the individuals. It emphasizes on improving quality of life
rather than materialistic outlook.

Different researchers have defined sustainable consumption in different ways.
Most of the definitions provided by past studies discuss sustainable consumption
from macro aspect, in which the whole economic and societal aspects receive the
main focus. However, it is also crucial to understand the concept from consumer’s
perspective. Table 1 depicts some of the definitions (arranged by year) of sus-
tainable consumption suggested by past researchers.

The definitions compiled in Table 1 provides the insights that sustainable con-
sumption suggests for practicing wise consumption habit in which individuals need
to consider the post-consumption consequences for the present as well as for the
future. It is a socially and environmentally concerned way of buying, using and
disposing goods and services. It advocates for wise and careful consumption pattern
as well as efficient use of goods and services. It refers to the act of avoiding over
indulging in purchase and careful use of goods and services that satisfy the basic
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Table 1 Definitions of sustainable consumption

Author and the year Definitions

Lee (2014) Sustainable consumption focuses on environmental concern in which
individuals make choices in their private consumption decision. It is
needed to be an ecological and socially responsible citizen in order to
care for the society as well as environment.

Jones et al. (2013) Sustainable consumption requires integration from all aspects; from
individuals for everyday decision making; from marketers for
formulating appropriate business strategy; and from all levels of the
organization. It also requires proper monitoring and public reporting
process.

Hornibrook et al.
(2013)

Sustainable consumption refers to the proper use of goods and/or
services to meet basic needs and to avail better quality of life. Also, it
minimizes the use of natural resources, toxic materials and emissions
of waste and pollutants over the life cycle. It also considers the needs
of future generations.

Wolff and Schönherr
(2011)

Sustainable consumption is a socially and ecologically concerned
way of buying, using, and disposing of goods and services.

Zhao and Scroeder
(2010)

Sustainable consumption is an analytical perspective to comprehend
the complex social, economic and political drivers of global
environmental change, including the global climate change. It offers
practical approaches to achieve a resource efficient and low carbon
economy.

Bennett and Collins
(2009)

Sustainable consumption supports the continued ability of capital to
generate well-being for consumers.

Peattie and Collins
(2009)

“Sustainable consumption would meet our current wants and needs at
a level and in a form that could be continued indefinitely, without
impoverishing future generations and the planet’s ability to meet their
wants and needs (p. 107)”.

Stevens (2009) Sustainable consumption is the way to attain sustainable production
as well as sustainable development. It requires proper integration of
government approaches in order to identify the system failures the
hinder the progress of sustainability and to find solution to solve those
problems.

Haron et al. (2005) Sustainable consumption dealt with the economic activity of
choosing, using and disposing goods/services. It concerns about
bringing social change to attain environmental benefits.

Fuchs and Lorek
(2005)

Sustainable consumption requires technological improvements to
acquire efficiency in consumption and the eco-efficiency of
consumption. Improving the efficiency of consumption can be seen as
the necessary prerequisite for achieving sustainable consumption.

Kates et al. (2005) Sustainable consumption provides the ground for greater efficiency in
energy and resource use and to minimize waste generation. It also
assists individuals and households to make environmentally sound
purchase decisions and reinforcing values that support sustainable
consumption.

Seyfang (2005) Sustainable consumption can be referred as the efficient way of
consuming goods/services. The individuals who adopt such
consumption behavior are the driving force of market transformation,

(continued)
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needs. While it meets the basic needs of the present consumers, it does not jeop-
ardize the need of the future generation.

Another important aspect of sustainable consumption is that, it enhances the
quality of life by offering practical approaches to achieve a resource efficient and
low carbon economy. It minimizes the use of natural resources, toxic materials and
emissions of waste and pollutants over the life cycle.

Indeed it requires change of customer value, social value as well as ecological
values (Elkinton 1999). Moreover, such holistic approach of consumption requires
support from all stakeholders of the society including the government, organiza-
tions (both public and private) as well as the individuals.

Table 1 (continued)

Author and the year Definitions

incorporating both social and environmental concerns when making
purchasing decisions.

Hobson (2004) Sustainable consumption takes into consideration of the impact of
consumption on environment. It requires environmentally friendly
consumer choices that are both widely available and affordable. It
also requires supports from government as well as marketers to
support such consumption pattern.

Seyfang (2004) Sustainable consumption meets the basic needs and brings a better
quality of life. It helps minimizing the use of natural resources and
toxic materials as well as the emissions of water and pollutants over
the life cycle. In such way, it assures protection of the needs of the
future generation.

Southerton et al.
(2004)

Sustainable consumption is the act that focuses on proper utilization
of resources in order to meet the need of individuals while taking care
of the natural resources in order to avoiding jeopardizing the need of
the future generations.

Dolan (2002) “The prospects of sustainable consumption must be connected to the
cultural frameworks of consumption, and it should be acknowledged
that modern consumption is rational within those cultural frameworks
(p. 5)”.

Hobson (2002) Sustainable consumption can be referred as the ‘rationalization’ of
lifestyle practices, which helps the consumption more efficient shapes
it based on the logic of instrumental rationality.

Sanne (2002) Sustainable consumption is the way to achieve sustainable
development. Individuals are the catalyst of such change in behavior.
From economics point of view, sustainable consumption is assumed
to be based on consumers’ decisions on rational and deliberate
considerations of how to satisfy their preferences.

Heiskanen and
Pantzar (1997)

Sustainable consumption meets the needs of present generations
without compromising the needs of future ones.
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4 Three Pillars of Sustainable Consumption

Based on Table 1, it is understood that sustainable consumption has three main
aspects: (i) environmental concern, (ii) considering need of the future generation
and (iii) meeting basic needs wisely. For example, using biodegradable package
may be considered as such consumption behaviour that reflects environmental
concern. A consumer who practices sustainable consumption, he/she would be
willing to bear extra expense in order to purchase and use environmentally product
compared to traditional value oriented consumers. Again, reducing excess con-
sumption in order to save the natural resources may be considered as care for future
generation. Last but not the least, making a habit of recycling and re-using the used
products or packages is an example of meeting the needs and wants in a better way.

The notion of sustainable consumption not only considers social aspects but also
it incorporates behavioural aspect as well as attitudinal and cognitive aspects.
Behavioural aspect exhibits individual’s action whereas attitudinal aspect shows
positive attitude towards this practice. On the other hand, cognitive aspect repre-
sents firm commitment to continue this action in future.

In short, it can be concluded that, sustainable consumption is a multidimensional
construct which incorporates attitudinal, cognitive and behavioural aspects. It implies
that, the sustainable consumption practice cannot be assured only by its behavioural
aspect, it also requires individuals’ positive intention and deep commitment. It is
argued that customer’s preference structure of a particular brand or product is
manifested in his/her behaviour (Jacoby 1971; Jacoby and Chestnut 1978). This is
because behaviour reflects the ultimate action of individuals. Again, observing the
behavioural outcome is insufficient to explain the sustainable consumption phe-
nomenon in full and thus, it is necessary to investigate and to explain the attitudinal
aspects of customer’s mind (Aydin and Ozer 2005). The support for such argument is
that, attitudinal aspect may predict the future intention in a better way (Rundle-Thiele
and Bennett 2001). Also, attitudinal measures are less sensitive to short-run fluctu-
ations and able to predict true brand-loyal consumers (Mellens et al. 1996). On the
other hand, inclusion of cognitive aspect is also crucial since the individuals should
have firm commitment towards sustainable consumption practices.

Generally it refers as the continued act of controlling desire by avoiding
extravagant purchases and rationalising use of goods and services that satisfy the
basic needs. Sustainable consumption goes beyond of the environmental concern by
ensuring and managing the existing resources that, not only able to meet the current
demand, but also without jeopardizing the need of future generation. It ensures at
least three aspects: quality of life, protecting and preserving the environment, and
keeping the natural resources useful for the future generation. A brief discussion on
these three aspects is given below.
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4.1 Quality of Life

In most cases, marketers offer goods and services that satisfy the immediate need of
the consumer. Consumers also reciprocate by purchasing and using such offering
without considering the consequences. Not only this, they appreciate those companies
and brands that satisfy their extravagant wants without any question. This myopic
exchange is fuelled by marketing slogan “consumer is the king”. As a consequence,
the quality of life deteriorates in the long run. Practicing sustainable consumptionmay
help in assuring the quality of life by practicing good consumption habit.

4.2 Environmental Protection

Sustainable consumption also may help in protecting the environment to some
extent. It is argued that, the present world is increasingly devoting to reckless
consumption habit which profoundly ignores considering the negative effects on the
ecosystem. For example, to meet up the extra need of the consumers, manufacturers
and marketing managers are over utilizing the natural resources. In turn, the fac-
tories are contributing to water, land and air pollution. Certainly there is a price to
pay for the growing uncontrolled consumption. Whatever an individual consumes is
produced by utilizing the natural resources either by extracting or by cutting,
fishing, farming or mining (Magdoff and Foster 2010). However, the resources on
this planet are limited. The excess consumption leads to over-extraction of
resources—forests, fish, soil, minerals, water which results in degraded and col-
lapsing ecosystems, habitats and species.

If it continues in this manner, certainly the entire world would diminish to a
point that the ecosystem may barely sustain lives. In this instance, it is utmost
necessity to adopt sustainable consumption for the entire world. This is due to the
reason that sustainable consumption suggests considering environmental aspect
while meeting the current needs.

4.3 Meeting Needs of Future Generation

Indeed there are several individuals who indulge in extravagant expenditure,
whereas some other individuals from other part of the society suffer from having
less than what they need. Excess consumption should be condemned since it
ignores the right of other parties (directly and indirectly) involved. It stimulates over
use of marketing efforts which in turn over uses the natural resources. For example,
fashion shows to promote jewellery, ladies accessories and dresses are inducing
individuals for excess consumption. World Centric (2014) reported that, 80 % of
the world’s resources are used by a minority of the world’s population (17 %
approximately) for luxuries product consumption such as perfume ($15 billion),
ocean cruises ($14 billion), ice-cream ($15 billion) and makeup ($18 billion). These
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resources could be utilized to provide the basic necessities of food, water, health,
sanitation etc. for the rest of the world’s population.

In this way, lack of sustainable consumption practice is posing threat on present
and future generation. It is reflected in the worldwide concerns for natural resource
preservation and protection since the source of natural resource is depleting in its
alarming rate. It is expected that, if the general population make sustainable con-
sumption as a habit, it may reduce the economic burden as well as may help future.

5 Problems Lie in Adopting Sustainable Consumption

Although sustainable consumption can be considered as the solution of saving the
natural resources, the adoption rate of such consumption habit is very slow.
However, adopting the sustainable consumption practice is very slow in developing
countries. The barriers that are hindering the adoption process are discussed in brief
below.

First, there is a lack of awareness among general population in regard to sus-
tainable consumption. Most of the consumers are not aware of the negative con-
sequences of not practicing the sustainable consumption. Generally educated people
are more conscious about this phenomenon.

Second, there is a lack of media aggression to educate the general population
about the need of such consumption pattern. Furthermore, there is no policy
implementation at the moment.

Third, changing consumption pattern requires motivation to embrace the new
habit which seems to be difficult for the inert group of people. Therefore, unless it
becomes the social norm, not many people will try to change themselves.

Fourth, certain level of costs is associated with sustainable consumption. This is
basically due to the fact that, environmentally friendly products are sometimes
costly than the traditional goods. As such, low income group of people may not find
it attractive.

Lastly, sometimes individuals are not morally motivated to sacrifice or change
for others. Weak ethical and moral filter creates barriers to sustainable consumption.

6 Conclusion, Implications and Future Research Directions

Sustainable consumption is widely regarded as the way of sustainable production
and ultimately sustainable development (Kates et al. 2005; Sanne 2002; Seyfang
2004). As stated by Tukker et al. (2010: 1), “the future course of the planet depends
on humanity’s ability to provide a dignified quality of life for a prospective 9 billion
people without exhausting the earth’s resources or irreparably damaging its bio-
chemical systems”. In this regard, sustainable consumption can be the panacea of
such future challenge. Not only this, it can be the answer of poverty reduction
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worldwide (Connoly and Prothero 2003). Therefore, it is needless to say that
researchers, policy makers and practitioners all need to devote to understand the
theoretical aspects as well as its practical aspects to be able to materialize it.

Indeed, sustainable consumption demands a system perspective in which pro-
duction, consumption and disposal of wastes will work together as a system
(Nkamnebe 2011). It requires a great deal of cultural change (Jones et al. 2011). All
sectors should put their hand together to make it happens (Srinivas 2015). It targets
everyone, across all sectors and all nations, from the individual to marketers and
governments. Marketers need to formulate proper business strategy in order to
accelerate the sustainable consumption practice while consumers need to control
and monitor their everyday consumption decision making. On the other hand,
government needs to identify the barriers that impede the progress of sustainable
consumption and to provide solution for that.

This study provides a comprehensive definition of sustainable consumption as
well as discusses three facets (environmental concern, considering need of the
future generation and meeting the basic needs and wants) of sustainable con-
sumption. These facets work as integral part of sustainable consumption: envi-
ronmental protection, quality of life and Meeting needs of future generation. In
addition, the positive effect of sustainable consumption is also highlighted. Fur-
thermore, this study emphasizes that in order to become successful in implementing
(from the perspective of government and policy makers) and adopting (from the
perspective of consumers) it is crucial to understand the challenges associated with
such consumption practice.

Last decades, most of the research priorities went for understanding and
developing proper measures to control environmental pollution and hazards (Mont
and Plepys 2008). However, little attention has been paid in regard to developing
measures for making sustainable consumption practice as a success. It is suggested
that, sustainable consumption can be achieved if the consumers shift their con-
sumption pattern to wise consumption behaviour and reduce their consumption
level (Fuchs and Lorek 2005). While the concept of sustainability is in the centre of
discussion in developed nations, it is neither widely understood nor well explained
in developing countries. Put together, sustainable consumption is such an issue that
requires more efforts to understand the phenomenon more detail to its depth and
breadth. It certainly calls for more research initiatives in this field.
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Brazilian Public Policies
and Sustainable Development
that Influence the National
Bioindustry

Elias Silva Gallina, Lianne de Oliveira Cruz and Fernanda Matias

Abstract
Brazil is an emerging country member of the BRICS, the seventh world
economy and considered one of the countries with mega-biodiversity. However,
it has a duality between economic development and sustainable use of natural
capital also showing social and environmental fragility. Public policies try to
solve these problems improving science, technology, and innovation by-laws
(tax incentives; innovation; science, technology, and Innovation framework) and
papers (White; Green). One of the strategic areas considered in these policies is
biotechnology, particularly when associated with the development of a green
economy, like biofuels. Biotechnology is an area of intense scientific production,
and policies that stimulate research and cooperation between public and private
sectors to promote innovation, reducing institutional barriers and facilitating
access to tax incentives for private companies are substantial achievements for
bioindustry development. On the other hand, national policy related to genetic
resources access and traditional knowledge associated prevented progress in the
commercialization of local biodiversity during 15 years. Policies created by
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Brazilian governments aligning economic development and natural resources,
through genetic resources access and traditional knowledge associated law; are
necessary for the national bioindustry development and as a model for other
countries.

Keywords
Biotechnology � Green economy � Public policies � Bioindustry

1 Introduction

In 1972, the United Nations adopted the term “sustainable development” being
defined in the Brundtland Report in 1987 as the model of development that meets
the needs of present generations without compromising the needs of future gen-
erations. Sustainable development was the central focus of the United Nations
Conference on Environment and Development (Rio-92), held in Rio de Janeiro in
1992. The Rio-92 resulted in the formulation and signing of important documents,
such as the Charter of the Earth, Agenda 21 and the Convention on Biological
Diversity. While the first two dealt with the sustainable development, the Con-
vention on Biological Diversity, opened for signature at the event, addressed the
conservation and sustainable use of biodiversity.

In 2012, the city of Rio de Janeiro hosted the United Nations Conference again
having as theme Sustainable Development (Rio + 20). This conference had as
objective the renovation of global political commitments to sustainable develop-
ment assumed in the Rio-92. One of the central themes of the conference was the
Green Economy, which results in “improvement of human wellbeing and social
equality while significantly reducing environmental risks and ecological scarcities”
(UNEP 2011). To implement green economy are needed some “facilitators” pro-
vided by governments consisting mainly of incentives and subsidies policies, and
international cooperation, like Brazil is doing. In the early 2000s, were established
in the country programs that selected priority areas for investment to accelerate the
concomitant social and economic development with environmental preservation.
Among the priority sectors are biotechnology and, consequently, the national
bioindustry that makes direct use of natural capital, especially biodiversity,
developing through intense scientific research, numerous products, processes, and
services. Some Brazilian laws have recently being changed to improve private
innovation and bioindustry in the country. Some of policies and incentives provided
by Brazilian government are papers (White and Green) and laws (Tax incentives;
Innovation; Science, Technology, and Innovation framework; genetic resources
access and traditional knowledge associated). These policies try to create a more
sustainable and competitive development that could be used in other countries as
public policies model.

128 E.S. Gallina et al.



2 Methodology

Given the Evidence-Based Practice, this work is characterized by an integrative
systematic literature review (Whittemore and Knafl 2005) and a narrative type
(Whittemore 2005) drawing a parallel between the development of the country and
laws of the development of science, technology, and innovation, especially about
biotechnology. For that were analyzed not only legislation, decrees, and subsidies,
as well as human development. This parallel was drawn mainly to demonstrate the
development of inequalities in the country and the generation of new ventures.
A systematic review was chosen because it plans and critically evaluates the study
(Broome 2000).

Brazil is positioned as the seventh world economy (World Bank 2015) and
stands out as the wealth of natural resources and biological diversity due to its vast
territory, linked to its geographical position. Brazil also hosts an amazing
socio-biodiversity, with more than 200 indigenous people and local communities,
e.g. quilombo and riverine people, rubber tappers and picturesque coastline, which
hold a priceless collection of traditional knowledge on biodiversity (Brazil 2014a).
In addition to its ecological importance, biodiversity has an enormous representa-
tion in the Brazilian economy (31 % of exports) (Brazil 2014a). Although the
country has high natural and economic resources, it still faces a reality of social
inequality and is in a duality between accelerated growth and sustainable use of its
natural capital.

3 Brazil Geopolitics

Brazil is one of the BRICS members given its economic ascension. The BRICS
consists of developing countries with outstanding economic power being: Brazil,
Russia, India, China and South Africa. The historical context of the emergence of
BRICS was the global financial crisis of 2007/2008, which allowed the
de-globalization and the decreasing dependence of emerging countries to developed
countries (Sally 2011 cited Asuelime and Jethro 2013).

Unlike the European Union that is an economic bloc, BRICS is the group of
countries representing a model of economic growth which have global influence
due to its broad natural resources, population, and territory (Radulescu et al. 2014).
The BRICS’ aim is to reduce the economic barriers between member countries,
increase participation in international negotiations, besides favoring the constant
economic and social growth. Therefore, new public policies and programs are
created to develop capital and society mutually in these countries. Some of the
challenges to be overcome are poverty reduction, curbing corruption, which creates
a negative image of the member countries, and the quality of economic growth.
However, the economic growth is focused without investing in education, tech-
nology and innovation (Radulescu et al. 2014). Recently, these regional and global
socio-economic challenges have been recognized by member countries that, to
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change this reality, signed a memorandum establishing a strategic model for
cooperation in Science, Technology & Innovation (ST&I) (Brazil 2015a).

4 Biotechnology and Sustainability

The Human Development Index (HDI) in Brazil grew significantly, going from
0.665 in 2000 to 0.730 in 2012 (Fome 2013). Although the HDI of the country is
considered high, there are huge differences between regions. Table 1 shows the
values for several indexes by region and it is noticeable that the southern regions are
more populous, prosperous and have lower illiteracy rate than the northern regions
(IBGE 2013, 2014). When comparing the postgraduate population, the difference
between regions becomes more pronounced. According to an analysis made in
2010 by the Management and Strategic Studies Center, there were 10,705 doctors
in Brazil in 2008, where the majority of doctors were concentrated in the southeast,
especially in the state of São Paulo (45 % of Ph.D.) (CGEE 2010). Although the
total number of postgraduate is relatively small compared to the total population, it
should increase due to policies that prioritize the education and professionalization
of Brazilians. A recent search on the web for biotech companies in Brazil showed
87 new firms in the last 5 years (Table 1), most of them in the Southeast region
which is the fourth region in illiteracy, the second in GDP per capita, the first in
population and GDP participation per cent.

Because they are more developed, South and Southeast are the regions
exhibiting the lowest environmental degradation in the country (Pinto et al. 2014),
which is in agreement with the assumption that the more developed is the region
the more concern and environmental sensitivity it has. In the case of the green
economy, these regions concentrate most of the projects. The State of São Paulo is
the one that stands out with the largest and most diverse green market economy of
the country (Investe SP 2015).

To overcome Brazilian inequalities, especially about the concentration of capital
and intellectual resources in the South and Southeast, it is necessary new forms of
development, such as those that allow green growth. Among the emerging tech-
nologies that aim and create ways to achieve this desired green perspective, there is

Table 1 Social and economical indicators in Brazil by region

Region GDP per capita
(R$)

Illiteracy Population
(%)

GDP
participation (%)

Biotech
firms

Brazil 22,645.86 8.7 100 100 87

North 14,179.48 10 8.5 5.3 0

Northeast 11,044.59 17.4 27.8 9.8 7

Midwest 29,843.65 6.7 7.5 13.5 2

Southeast 29,718.34 4.8 42 55.2 59

South 25,633.53 4.4 14.2 16.2 19
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Biotechnology, which provides solutions and alternatives not only locally, but
worldwide, reducing environmental stress caused by humans. Some of these
solutions are biofuels, like alcohol, the primary and oldest example of Brazilian
Clean Development Mechanisms (CDM). CDM practices reduce the emission of
pollutants, carbon dioxide to the atmosphere and consequently greenhouse gasses.

4.1 Biofuels

The key biofuels produced in Brazil are biodiesel and ethanol, both first-generation
productions. According to Statistical Review of World Energy, in 2013 the country
was the second largest producer of biofuels, accounting for 24 % of world output, of
which 10 % was biodiesel (BP 2014). This participation reflects the national obli-
gatory addition of 7 % biodiesel to diesel (Law No. 13,033/14), and a previous
government program launched in 2002, ProBiodiesel (Brazil 2004a) which stimu-
lated the research, development, and production and ensured market for producers.
The country has 50 producing biodiesel companies, using as primary raw material
soybean oil, corresponding to 74.72 % of the manufacture of biodiesel (ANP 2015a).

Due to the oil crises in the 1970s, the Brazilian government launched the
Pro-Alcohol program that aimed to reduce national dependence on fossil fuels. The
program stimulated the production of ethanol and made the country one of the
leaders in this market. The first-generation ethanol is critical for Brazilian energy
matrix, used directly as a fuel as well as it is added to gasoline in a percentage that
ranges from 18 to 27.5 % (Law 13.033/2014). Currently, there are 292 companies
in Brazil producing this fuel (ANP 2015b).

Besides the first-generation biofuels, the country shows a high degree of tech-
nological expertise in the development of second-generation biofuels (Köhler and
Walz 2014) and shows industrial production (Table 2) (Bacovsky et al. 2013). The

Table 2 Installed and planned companies that are producing second-generation biofuels in Brazil

Company Start-up Feedstock Biofuel

Amyris Biomin 2010 Sugarcane Diesel-type
hydrocarbonsAmyris Paraiso 2012

Amyris São Martinho 2013

Amyris pilot and
demonstration plant

2009

JBS 2013 Bovine fat Biodiesel

Fertibom; Bertim 2007 Bovine fat, vegetable
oilsMinerva biodiesel 2011

Petrobras 2007 Sugarcane bagasse Ethanol

Raizen 2014

(Graal Bio) Granbio; CTC/São
Manoel

2014 Sugarcane bagasse and
straw

Modified from Bacovsky et al. (2013)
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possibility of use of sugarcane bagasse and straw (by-products of first-generation
ethanol production) allows an increase in production capacity without increasing
planted area, making the sugar-energy industry more profitable and sustainable.

Recently biofuels have reached the aviation sector, and Brazil is positioned at the
forefront of the development of jet biofuel with partnerships and international
cooperation, especially with the United States (Köhler and Walz 2014). Ethanol,
biodiesel, and Kerosene are an alternative to fossil fuels (Cremonez et al. 2015;
Moraes et al. 2014). Although still in early stages of development, jet biofuel is an
achievement for the reduction of emissions of greenhouse gasses.

The biodiesel industry looks for new forms of production as the third-generation
biofuels production to reduce the competition with the food industry, which are
derived from microalgae and cyanobacteria biomass. These photosynthetic
microorganisms can be used to extract lipid composition for biodiesel production,
and the remaining biomass may be utilized in second-generation ethanol (Parmar
et al. 2011).

To reduce CO2 and toxic gasses emissions, the use of biofuels can bring eco-
nomic stability to the national energy sector reducing dependence on fossil fuels.
Also, it can provide a better income distribution and encourage the development of
poor regions of the country. In the case of biodiesel production, the National
Program for Production and Use of Biodiesel promotes tax breaks for companies
that obtain raw material from family-based agriculture, with greater tax incentives
in the poorest regions (Brazil 2015b).

5 Public Policies Affecting the Development of National
Bioindustry

Due to the position of Brazil in the global scenario, there is a greater focus on its
social and economic realities which contains disparities in the country. Brazil found
in bioindustry a form of sustainable use of its natural capital while seeking eco-
nomic growth. Public policies have been established for bioindustry in the form of
papers, laws, decrees and regulations that together aim the technological develop-
ment and innovation.

5.1 Green and White Papers

The Green Paper on Science, Technology, and Innovation presents a broad dis-
cussion about knowledge and innovation and its importance in accelerating the
social and economic development process in the country. Moreover, it gives the
general guidelines consistent with national needs established in the critical areas of
social and economic impact to strengthen research and to promote technological
development. Biotechnology is considered a strategic area in Brazil for its multi-
disciplinary aspect and its participation in several key sectors for the development
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of a nation, e.g. health, agriculture, environment, and various industrial processes.
The Green Paper in all its content addresses biotechnology, pointing its importance
and says that “the field of biotechnology will have a significant role in determining
the competitiveness, economic development and quality of life” (Silva and Melo
2001). With these assumptions, the Paper presents a set of guidelines for the
development of biotechnology and consequently the bio-industry. Among the
guidelines are the training of specialized human resources; expansion of biotech-
nological knowledge; support tools for research development and the biotechnology
industry; to encourage sustainable use of biodiversity by ensuring the preservation
of the environment and preventing biopiracy; international cooperation; and
prospective studies in the area for analysis of market trends.

Furthermore, the White Paper proposes the implementation of a national system
for Science, Technology, and Innovation addressing, again, biotechnology as a
priority area. Its discussion is focused on the development and consolidation of a
stimulating and inducing environment for innovation to accelerate the development
of the country. The primary thrust of this Paper is to increase private sector par-
ticipation in research and investment in innovation. Such involvements also aim to
promote regional integration of the country through the distribution of investment
considering the potential of each region, providing them with a scientific and
technological structure capable of supporting productive and socioeconomic
development (Brazil 2002).

These Papers were the benchmark for the development of new and encouraging
regulatory policies to research and development in both public and private sectors.

5.2 Innovation Law and Tax Incentives Law

To have a more efficient development of technology and innovation, Brazil adopted
laws that manage and enable a favorable environment to innovation. These two
laws, 10,973/04 and 11,196/05, also known as the Innovation Law and Tax
Incentives Law or Law of Good, respectively, were the pioneers in the Brazilian
legislation when dealing with innovation. In the Innovation Law fomentation is
intended to cover the cost of innovation activity, including third-party services,
personnel, patents, conservation of the immovable property for the area and so on.
In exchange, the Tax Incentives Law supports the payment of researchers with titles
of Masters and Doctors hired by the companies (FINEP 2010). These laws are a
way to create incentives for cooperation between companies and universities, as
well as tax incentives to firms that conduct Research and Development (R&D) and
technological innovation in the country.

The Innovation Law is divided into seven chapters, in these are addressed col-
laboration between companies and Scientific and Technological Institution (STI);
provision of financial resources in the form of subsidy for businesses and; the
encouragement to the independent inventor as well as the percentage of partici-
pation in profits secured to the creator. The signing of contracts and agreements
between STI’s and companies allows conducting research together, sharing
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technology, empowering and enabling the autonomy of the country in several areas,
respecting the exploitation and the right to use. The law also provides that the basic
and technological research will be priority areas and encompasses the responsibility
to encourage R&D for the Union, the Federal District and the municipalities, which
may sign cooperation agreements with public or private entities for research pro-
jects execution. It provides incentive grants to the server, military or STI public
employee during the implementation of activities related to innovation. The law
mentions the need to sign a contract to define the ownership of intellectual property
and participation in the search results, ensuring the parties involved in the contract
the right to license. The percentage of participation of the creator in profits is at least
5 % and a maximum of 1/3 of earnings by STI. These economic profits can be
earned through technology transfer agreements and licensing, as royalties, com-
pensation or any financial benefits. Moreover, in some cases, the STI may assign
the rights of the creation to the creator. Additionally, it is expected the assistance to
private national nonprofit entities focused on research activities, as well as charges
for operational and administrative expenses that may appear during the contract.
The government researcher may be temporarily removed to provide collaboration
with another STI. If the government researcher wants to start a company based on
innovation, it is given a license up to 3 years, renewable for the same period (Brazil
2004b). On January 2016 was sectioned the new legal framework for science,
technology, and innovation (Brazil 2016). The Law 13,243/2016 will facilitate the
interaction between government, companies and STI’s reducing bureaucracy. It will
also allow professors under an exclusive dedication work system to get paid in the
private sector and more time to spend in this activity (from 120 to 416 h/year or
8 h/week). The Union would finance and have social participation in companies,
and businesses could have the intellectual property of the process or product
resulting from research.

One of the sources of an economic subsidy for innovation in the country is the
Financier of Studies and Projects (FINEP), a public company under the Ministry of
Science, Technology and Innovation (MCTI). FINEP seeks to promote economic
and social development by financing ST&I to increase the competitiveness of the
business sector. Thereby, it provides a subsidy through the Economic Subsidy
Program to companies that meet the prerequisites defined in notices. The grant is a
policy adopted in developed countries and introduced in Brazil in 2006. This type
of monetary support applies not refundable resources directly in companies, sharing
the costs and risks of the economic activity. In the 2011 report about the profiles of
companies benefited from the grant, FINEP conducted an assessment of the
Brazilian market. Regarding the geographical distribution of businesses that
received the subsidy (Table 3), there was a concentration of enterprises in the
Southeast. One of the reasons that justify and proves the importance of Innovation
Law is provided in its Article 27 “the prioritization of the less developed regions of
the country and the Amazon in research areas that look for increasing human
resources and technological capacity”.

Also, the report shows that the companies benefited have focused projects in the
areas of information technology and public security, which together count for 48 %

134 E.S. Gallina et al.



of the projects. Although it is small the involvement of biotechnology projects in
the program (12 % of 695 projects), this participation will increase since the
biotechnology sector remains a priority area in Brazil.

Moreover, the Tax Incentives Law creates the unique system of taxation and
addresses the incentives for technological innovation. Tax benefits can be sum-
marized as a deduction of up to 34 % in the Corporate Income Tax and Social
Contribution on Net Profits; 50 % reduction in taxes on the purchase of machinery
and equipment and; depreciation and accelerated amortization of such assets, which
reduce taxation. For companies would use these incentives, the investment in R&D
is required. In this Law, there is also the differentiated fomentation for the various
regions of Brazil, where the subsidy amounts are up to 60 % for companies
operating in the Northeast and Amazon, and up to 40 % for other regions. This
differentiation of incentives is consistent with the guidelines of the Innovation Law
discussed above (Brazil 2005).

5.3 Genetic Resources Access and Associated Traditional
Knowledge Legislation

In 1992, a legislation to biodiversity access was validated through the Convention
on Biological Diversity—CBD, one of the greatest advances achieved during the
Rio-92 that Brazil became a signatory in 1994. Since the CBD genetic resources are
State property, the exploitation and conservation of these resources must be gov-
erned by domestic environmental policies (UNCED 1992). From this date, many
Bills have been elaborated, but only in 2001 the country honored legislation
through Provisional Measure (PM). In 2000, it was made a controversial deal
between the Social Organization Bioamazônia and the multinational Novartis
Pharma giving to the company exclusive access to the Amazonian biodiversity and
bringing only a few benefits to the country. Because of social pressure, the
agreement was canceled, and a PM that regulates genetic resources access was
prepared in a hurry. PM 2,052 from 2000, currently in effect under number
2,186-16/2001, gave to indigenous people and local communities ownership of
their traditional knowledge associated (TKA), preventing unauthorized people to
explore. Also, the PM ensures that the benefits from the use of TKA are fairly
shared with the holder.

Table 3 Number of
companies by region

Region Number of companies

Northeast 61

North 10

Midwest 17

Southeast 288

South 124

Modified from FINEP (2011)

Brazilian Public Policies and Sustainable Development that … 135



According to the PM 2,186-16/2001, benefit-sharing derived from the economic
exploitation of products or processes developed from genetic resources or TKA
should be conducted with an Agreement of Genetic Heritage Use and Sharing of
Benefits. This agreement should be established between the institution authorized to
make access and representatives of the TKA or the owner of the area where the
genetic resource is. The sharing of benefits could occur as profit sharing, royalty
payments, access and transfer of technology, training resources, among others,
it should be fair and equitable and the validation of the Agreement depended on the
approval of a deliberative agent (Brazil 2001).

The competent authority for resolutions and norms of PM was the Council of
Genetic Patrimony Management (CGEN). However, this Council only started
operations in April 2002, which created a situation of uncertainty about the pos-
sibility of doing some researchers in the country and difficulties regarding the
exchange of biological material for scientific purposes, from June 2001 to April
2002. Furthermore, CGEN made the process of access to genetic resources
bureaucratic, intricated and even unviable, locking all the research and development
of Brazilian biodiversity given the rejection of applications for research and the
long time required to access grant analysis, which in some cases can reach years.
From 2003 to 2013, only 37 % of cases were resolved among all the requests sent
to the CGEN.

It is observed that the PM has created an obstacle to the development of national
bioindustry, penalizing and fining companies in many millions of dollars. Also,
there was a disagreement between the government and the scientific community of
what would be “bioprospecting”. There was a professional disqualification in the
preparation of the PM and the CGEN management which compromised the
development of Brazilian bioindustry. Many of Brazilian researchers did not know
this PM and ended up being fined for breaking the law. In legal terms, the PM was
unconstitutional since it would have a maximum period of 90 days for preparation
and approval of a law by the Congress. This PM was valid until November 2015
when new legislation became effective.

The new law, 13,123/2015, brings back many concepts and problems solved in
MP, mainly related to TKA (Brazil 2015c). The law keeps CGEN but makes it
more representative with 40 % of civil society participation and 60 % of public
sector involvement. It facilitates the use of the genetic resource, mainly microor-
ganisms, when simplifies registration and removes the prior consent. But when
dealing with TKA, it becomes a problem. There is the limitation of pecuniary
benefit-sharing from 0.1 to 1 %, without knowing the value of the final product and
just in the original product. All derivatives would be excluded from payment. The
benefit-sharing can be non-monetary what is aligned with the innovation law and
tax incentives law, making a breakthrough in science, technology, and innovation.
It is given amnesty for companies fined previously by CGEN facilitating, in some
cases, the human exploitation, especially in TKA. Another problem that can occur
is the exemption from benefit-sharing for small and micro enterprises. If it
encourages the development of new businesses and can make companies re-invest
in the national natural capital providing the strengthening of local bioindustry,
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otherwise it encourages big business to use these small firms just not to pay the
proper value, mainly when related to TKA.

6 Conclusion

Although Brazil is one of the countries with the greatest biodiversity, this biodi-
versity does not generate income as a high-tech product, still being an export
product. Also, there is a significant social and economic difference in the country
that implies a further development of bioindustry in the southeastern and southern
regions, respectively. Policies relating to the least favored regions are necessary for
the development and reduction of inequalities in the country. Papers Green and
White were the guidings of public policies directing the priority regions and areas,
among which are biotechnology, from 2000s years. These papers were the base for
the creation of public policies that would encourage national development through
innovation. In contrast, the system of genetic resources access, unconstitutional and
rushed, inhibited the development of a bioindustry for 15 years. Recent changes in
legislation with Science, Technology and Innovation framework and genetic
resources access and Traditional Knowledge Associated law promise to reduce the
remained problems to improve science, technology and innovation and partnerships
between private and public sectors. Brazilian mistakes and successes in legislation
should be taken by countries that are promoting local innovation and believe that
biotechnology is one of the priorities areas, particularly developing countries.
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Sustainable and Economical
Production of Biocellulose
from Agricultural Wastes in Reducing
Global Warming and Preservation
of the Forestry

Ida Idayu Muhamad, Norhayati Pa’e and Khairul Azly Zahan

Abstract
Preservation of the forestry, particularly trees, is essential in managing global
warming. However, excessive use of trees for cellulose-based products has
continuously depleted world’s forest resources. Nowadays, around 14 % of
deforestation is caused by logging for the production of wood cellulose-based
products. Many scientists predicted that in 2030, only 10 % of the mature
tropical forest will remain. In the era of declining forest resources and expansion
of industrialization, it is a worthwhile effort to consider an alternative source of
plant cellulose i.e. bacterial cellulose or biocellulose. Biocellulose produced by
bacterial fermentation method using various substrates has been proven to be a
remarkably versatile biomaterial for a variety of cellulose-based products.
Interestingly, the highest cellulose worldwide demands are in the pharmaceutical
sector with an annual demand of 30,000 tons. For Malaysia, as a country with
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vast agricultural areas, the use of generated agricultural wastes such as palm oil
mill effluent, pineapple and sugarcane as a fermentation medium can not only
avoid environmental pollution but also reduce the production cost. In fact, the
use of agricultural wastes as a fermentation medium has proven to reduce 20 %
of carbon sources supply for fermentation. In this respect, biocellulose
production can play an important role in reducing global warming and
preservation of nature.

Keywords
Preservation of forestry � Reducing global warming � Cellulose-based products �
Biocellulose � Fermentation � Use of agricultural wastes

1 Introduction

Natural polymers such as cellulose have attracted much attention due to the effect of
environmental pollution of the synthetic polymer (Pei et al. 2013). Cellulose and its
derivatives such as cellulose acetate are known for their applicability of being
utilized as a membrane. The development of biopolymer started to gain attention
due to its high potential applications in many fields, including bioseparation, tissue
engineering and food processing (Liang et al. 2007). However, the use of trees or its
cellulose for the production of paper, biofuels and construction materials has
continuously depleted forest resources (deforestation) which lead to global warming
problems. In this case, it is important to consider a new alternative for plant cel-
lulose that is bacterial cellulose.

Bacterial cellulose produced by bacteria is the best choice as it can be produced
within a few days of fermentation while a tree needs an average of more than 30 years
to achieve full growth. Thus, the use of bacterial cellulose as the main ingredient in
cellulose-based products will be environmentally friendly, green and sustainable.

In recent times, bacterial cellulose started to be used to substitute plant derive
cellulose because of its excellent and promising properties (Ashori et al. 2012).
These were proven by several researchers that successfully produced bacterial
cellulose composite membranes such as cellulose acetate membranes reinforced
with bacterial cellulose sheet (Gindl and Keckes 2004). Sokolnicki et al. (2006)
suggested several novel uses for bacterial cellulose, which may include membrane
systems for tissue growth, cell-based therapies and drug delivery.

Bacterial cellulose can form in many media such as coconut water, fruit juice,
and domestic waste product or a nutrient medium. Traditionally, bacterial cellulose
has been produced in static trays by using coconut water, sugarcane, pineapple juice
and others. In 2008, several mechanisms had been initiated to produce bacterial
cellulose using agricultural waste (Kongruang 2008). These mechanisms can be
seen as an effort to reduce production cost, at the same time support zero waste
campaign for a sustainable environment.
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2 Deforestation

Deforestation is the permanent destruction of forests to make the land available for
other uses. It is considered to be one of the contributing factors to global climate
changes. There are many causes of deforestation. The WWF reports that half of the
trees illegally removed from forests are used as fuel. Other common reasons are the
harvesting of timber in order to produce commercial items such as paper, furniture
and homes as well as to create ingredients that are highly prized consumer items or
cellulose derivatives products such as the microcrystalline cellulose (MCC) and
carboxymethyl cellulose (CMC).

Starting from the year 1852, global deforestation has sharply accelerated (Roth
1983). It has been estimated that about half of the Earth’s mature tropical forests
that covered the planet have been destroyed compared to the total area found in
1947 (Wilson 2002). Some scientists have predicted that by 2030, there will only be
10 % of the forestry remaining, with another 10 % in a degraded condition and
80 % will have been lost, and with them, hundreds of thousands of irreplaceable
species (Ron 2006).

As of 2007, less than 1 % of Haiti’s forests remained. Mexico, India, the
Philippines, Indonesia, Thailand, Burma, Malaysia, Bangladesh, China, Sri Lanka,
Laos, Nigeria, the Democratic Republic of the Congo, Liberia, Guinea, Ghana and
the Ivory Coast have all lost large areas of their rainforests. Several countries,
notably Brazil, have declared their deforestation a national emergency (John 2005).
The World Wildlife Fund’s eco-region project catalogues habitat types throughout
the world, including habitat loss such as deforestation, showing, for example, that
even in the rich forests among the many parts of Canada (e.g.: the Mid-Continental
Canadian forests of the prairie provinces) half of the forest cover has been lost or
altered. In 2011, Conservation International listed the top 10 most endangered
forests (Table 1), characterized by having lost 90 % or more of their original
habitat, and each harbouring at least 1500 endemic plant species (Bergen 2011).

Table 1 Top 10 most endangered forests in 2011 (Bergen 2011)

Endangered forest Region Remaining habitat (%)

Indo-Burma Asia-Pacific 5

New Caledonia Asia-Pacific 5

Sundaland Asia-Pacific 5

Philippines Asia-Pacific 7

Atlantic Forest South America 8

Mountains of Southwest China Asia-Pacific 8

California Floristic Province North America 10

Coastal Forests of Eastern Africa Africa 10

Madagascar and Indian Ocean Islands Africa 10

Eastern Afromontane Africa 11
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2.1 Effect of Deforestation

Deforestation is a threat to life worldwide. Deforestation may have profound effects
on global warming, as well as the climate change, and is often cited as one of the
major causes of an enhanced greenhouse effect. Approximately 15–20 % of global
greenhouse gas emissions are caused by degradation and deforestation. Trees play a
huge role in the carbon cycle. They convert the CO2 in the air to oxygen through the
process of photosynthesis, and consequently, they are viewed as a natural regulator
of carbon dioxide. The existence of a larger amount of trees will no doubt lead to
the reduced presence of carbon dioxide in the atmosphere and the increased exis-
tence of oxygen. Unfortunately, deforestation is preventing this process from being
fully accomplished, and with half of the Earth’s forests gone in addition to the four
million trees being cut down each year just for the production of paper, the amount
of carbon dioxide is progressively rising. With more carbon dioxide in the atmo-
sphere, more of the sun’s radiation is being reflected back to Earth instead of being
released into space, and this is causing the planet’s average temperature to rise.
Accordingly, deforestation is a major issue when it comes to global warming.
According to data from NASA, the global temperature in 2013 averaged to about
58.3 °F (14.6 °C), roughly a degree warmer than the twentieth-century average
while the amount of heat-trapping carbon dioxide (CO2) in the atmosphere due to
emissions from burning fossil fuels and forests has increased, peaking at 400 parts
per million in 2013, as shown in Fig. 1 (Marijnissen et al. 2004).

According to the United Nations Framework Convention on Climate Change
(UNFCCC) secretariat, logging contributed 14 % of deforestation (UNFCCC
2007). In the European Union, 428 million m3 of timbers were harvested, including
the new member states, (EU27) in 2006. Furthermore, 163 million m3 of raw woods

Fig. 1 Average global temperature and atmospheric carbon dioxide concentration from 1880 to
2013. Source NASA GISS; NOAA ESRL; Worldwatch (Marijnissen et al. 2004)
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are required to manufacture the wood-based products imported from non-EU
countries as the wood products represent 57 % and pulp and paper 43 % of total
wood used (UNECE and FAO 2007) (Fig. 2).

3 Cellulose-based Products

Forests and forest-related goods have become important raw materials and sources
for all developing and developed countries. Although the production of wood-based
goods such as houses, furniture, building material and bio-plastics usually requires
far less energy or oil input than the processing of steel, metal, concrete and plastic
products for similar purposes, it can cause adverse environmental implications. In
particular, the creation of a large new global market for wood for bioenergy could
increase overall pressures on forests as well as on other ecosystems (Ernsting 2012).

Cellulose is an organic compound with the formula (C6H10O5)n. Cellulose is
mainly used to produce paperboard and paper. Smaller quantities are converted into
a wide variety of derivative products such as cellophane and rayon. Cellulose fibers
are fibers made with ether or esters of cellulose, which can be obtained from the
bark, wood or leaves of plants, or from a plant-based material. Besides cellulose,
these fibers are the compound of hemicellulose and lignin, and different percentages
of these components handle different mechanical properties observed. The main
applications of cellulose fibers are in the textile industry as a chemical filter, food
industry as thickeners and binders, in the paper industry and fiber-reinforcement
composite.

3.1 Microcrystalline Cellulose

Microcrystalline cellulose (MCC) is a term for refined wood pulp and is used as a
texturizer, anti-caking agent, fat substitute, emulsifier, extender, and bulking agent
in food production (Kirk 1993). The most common form is used in vitamin

Fig. 2 Tree-based products in the European Union in 2006 (UNECE 2007)

Sustainable and Economical Production of Biocellulose … 145



supplements or tablets. It is also used in plaque assays for counting viruses, as an
alternative to carboxymethyl cellulose (Matrosovich et al. 2006). MCC has also
been approved by the U.S. Pharmacopeia Convention. It has been deemed to be a
safe excipient in the pharmaceutical industry. Additionally, MCC has been
approved by the U.S. Food and Drug Administration (U.S. FDA) as a safe food
ingredient. These factors are expected to drive the demand for MCC in the food and
beverage industry in the next few years.

Transparency Market Research has released a new market report titled
“Microcrystalline Cellulose (MCC) Market—Global Industry Analysis, Size, Share,
Growth, Trends and Forecast 2014–2020”. According to the report, the global
MCC market was valued at US$ 632.9 million in 2013 and is projected to reach US
$ 936.3 million by 2020, expanding at a CAGR of 5.8 % from 2014 to 2020.
Demand growth is centred in developing the Asia markets, as markets in North
America, Europe, and Japan are mature. The pharmaceutical field was the largest
end-user segment of the global MCC market in 2013, owing to the utility of MCC
as a binding agent in tablets and other medical formulations. In terms of volume, the
pharmaceutical segment accounted for more than 35 % of the global MCC market
in 2013.

Commercially available MCC is derived from both gymnosperms (generally
conifers) and other softwoods, and from hardwood dicotyledons. These woods
differ considerably in chemical composition (proportions of cellulose, hemicellu-
loses, and lignin) and structural organization which affect the composition of the a-
cellulose extracted as well as the composition and crystallinity of MCC that is
finally produced (Landin et al. 1993). Besides the wood pulp as a source of cel-
lulose and its derivatives, the purified cotton linters obtained from Gossypium
species are also a common source (Trease and Evans 1989).

3.2 Cellulose Acetate

In the year 1865, cellulose acetate was first generated from the reaction of cellulose
and acetic anhydride that formed a cellulose ester. Wood pulp had been widely used
as the main source for cellulose acetate production. Cellulose acetate has a series of
unique combination of properties that make it suitable for many applications. These
properties include high transparency, good mechanical strength with excellent
machinability, chemical resistance and compatibility with human skin. Different
processing methods will produce cellulose acetate with different properties (Fischer
et al. 2008).

In the industrial sectors, cellulose acetate is used in textiles industries, as wound
dressing, membranes and filter media. Moreover, cellulose acetate fibers are used
commercially in textile industries due to its characteristics that make it comfortable,
breathable and easy to adsorb dye. Cellulose acetate is also used as cigarette filters.
It was estimated to be the fastest growing application market for cellulose acetate.
Global demand is expected to be driven by growing consumption of cigarettes in
developing countries, demand for longer cigarette filters and shift towards cellulose
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acetate tow filters from polypropylene cigarette filters (Cellulose Acetate Market—
Global Industry Analysis, Size, Share, Growth, Trends and Forecast 2013–2019).

3.3 Hydroxyethyl Cellulose

Many polymer researchers are of the opinion that polymer chemistry originated
through the characterization of cellulose. Water soluble cellulose ethers, such as
methylcellulose (MC), hydroxypropyl methylcellulose (HPMC), hydroxypropyl
cellulose (HPC) and hydroxyethyl cellulose (HEC) are effective as hydrophilic
matrix-forming components (Kamel et al. 2008). Hydroxyethyl cellulose is a gel-
ling and thickening agent. It is widely used in cosmetics, cleaning solutions, and
other household products. In solid dosage forms, they are primarily used as tablet
binders, film-coating agents, and controlled release matrix formers.

Hydroxyethyl cellulose (HEC) is somewhat sensitive to water and permeable to
water vapor (Mitchell et al. 1972). According to the authors, in applications where
these properties are detrimental, it is customary to coat films with micro-thin layers
of transparent, hydrophobic film formers such as Saran-type vinylidene and vinyl
chloride copolymers or cellulose nitrate. Coated films of this type have been suc-
cessful and are being produced in large quantities. Water barrier coated HEC films
have a slight edge in appearance, stability and shelf life over coated cellophane
films.

Hydroxyethyl cellulose film is manufactured by continuously casting a film,
relatively wide stream of a caustic solution of HEC into an acidic coagulating bath
which immediately neutralizes the caustic solution and coagulates a thin gel film of
HEC that is continuously removed from the coagulating bath for further treatment.
A typical HEC casting solution may contain 9 % of HEC and 5.6 % by weight
NaOH (Mitchell et al. 1972). The HEC gel film removed from the coagulating bath
is washed with water to removed residual acid and salts.

3.4 Cellulosic Ethanol

Recently, plant cellulose had been investigated as an alternative for fuel source
through conversion of cellulose biofuel such as cellulosic ethanol. In this case,
lignocelluloses from the plant will be utilized as a raw material for the production of
biofuel. The methods to produce cellulosic ethanol include cellulolysis and gasi-
fication. Intensive studies have been conducted to develop an economical method to
convert cellulose and hemicelluloses into biofuel. In 2007, starches and sugars were
the main raw material for ethanol production. The trend started to change when
cellulose material from wood, straw and much of the structure of plants were used
for cellulosic ethanol production. Since cellulose cannot be digested by humans, the
production of cellulosic ethanol does not compete with the production of food.

Sustainable and Economical Production of Biocellulose … 147



3.5 Cellulose and Deforestation

The use of alternative non-wood sources of fiber in preparation of pulp for industrial
applications has received substantial attention. The most important reason for the
continuous increase in this area is a decrease in wood availability with the
increasing demand for market pulp in some rapidly developing countries in Asia,
Africa, and Latin America (Frank et al. 2009). In addition, the use of cellulose crops
from wood and cotton give direct impact on the Earth’s carbon cycle as it used up
forest resources. Therefore, bacterial cellulose or biocellulose can be used as an
alternative for plant cellulose.

4 Bacterial Cellulose as Alternative for Cellulose

Bacterial cellulose or biocellulose is produced by bacteria from the species of
Aerobacter, Acetobacter, Achromobacter, Agrobacterium, Alacaligenes, Azoto-
bacter, Pseudomonas, Rhizobium and Sarcina. However, only the Acetobacter
species produce enough cellulose to justify commercial interest. The most exten-
sively studied member of the Acetobacter species is A. xylinus, formerly known as
A. xylinum. Bacterial cellulose has finer structure compared to plant cellulose. This
biocellulose is also relatively pure and does not contain lignin, as well as the
hemicelluloses associated with wood, that need to be removed and can be grown to
virtually any shape. In industries, bacterial cellulose was produced for products
such as dessert, wound dressing, high strength paper and diet foods.

The industrial interest in bacterial cellulose is based on the potential use of the
biopolymer in more specialized applications, in which the price per weight unit of
the material is not the most critical parameter. Such applications are thus potentially
possible in those cases in which the specialized requirements are correlated with the
differences in the properties of bacterial cellulose and cellulose readily available
from plant sources. In practice, this means that the industrialist, for instance, might
take advantage of the use of bacterial cellulose in cases in which chemical purity,
mechanical strength, degree of crystallinity, or adsorptive capacity are particularly
important. Thus, the material in the above conditions can be employed in the
production of cellulosic derivatives such as MCC due to the fact that in the pro-
duction of these cellulosic derivatives, cellulose must have the highest purity
possible. The production of cellulose derivatives significantly broadens the appli-
cation of cellulose by modifying the polymer chemically in terms of hydropho-
bicity, processability, and solubility (Rafael et al. 2011).

American Chemical Society in Science Daily on February 2007 reported that
biotechnology’s next high-value product could be bacterial cellulose (Science
Daily, 2007). The unique properties of bacterial cellulose make it suitable to be
used in different fields. Many studies have been conducted which utilizes bacterial
cellulose, especially in the medical field. R. Malcolm Brown Jr from Poland is one
of the most famous researchers that studied about bacterial cellulose properties and
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used it for new purposes. Some of his significant findings are to use bacterial
cellulose as wound dressings and as an electronic display paper (Shah and Brown
2005; Czaja et al. 2006). Rafael et al. (2011) have studied on the feasibility of
producing MCC from a bacterial cellulose source. The results showed that the MCC
produced from bacterial cellulose has the characteristics of commercial MCC
produced from wood pulp (Rafael et al. 2011).

However, there are some issues that prevent larger scale commercialization such
as the high price of substrates, low volumetric yields and also a lack of large-scale
production capacity. The current study was conducted to enhance the production of
bacterial cellulose by designing a Rotary Discs Reactor (RDR) which can also
promote a sustainable and economical production of bacterial cellulose from
agricultural wastes which would then encourage the reduction of global warming
and the increase of forestry preservation.

5 Economic and Sustainable Production of Bacterial
Cellulose from Agricultural Wastes Using Rotary Discs
Reactor (RDR)

The continuous demands of plant cellulose in various uses such as paper and textile
industries can lead to the depletion in the number of plants on Earth. Consequently,
it can cause many environmental problems such as global warming. Thus, use of
bacterial cellulose can reduce the dependency on plant cellulose. To ensure
favourable production yields and controlled costs, attention needs to be given to the
species and genetic modification of the bacteria used, types of medium, composi-
tion and the type of reactor for the production process (Shi et al. 2014).

5.1 Production of Bacterial Cellulose Using RDR

To date, the most usual method for production of bacterial cellulose is static fer-
mentation. In this method, pellicles of bacterial cellulose are formed on the surface
of the static culture. However, there are some issues that prevented larger scale
production (Bae and Shoda 2005; Norhayati et al. 2011). Static cultivation methods
also produce low volumetric yield. It requires a long fermentation period and lots of
equipment as well as a large space to produce the bacterial cellulose. This situation
explains why large-scale production of bacterial cellulose is lacking. Hence, an
alternative method to overcome this problem by using a better production method
such as Rotary Discs Reactor (RDR) is necessary.

The RDR uses the concept of rotating biological contactor that exposed bacteria
to the air for better aeration. RDR consists of a series of discs that are mounted on
the shaft. The shaft is connected to a driven motor that can rotate the shaft with the
discs. In brief, the discs are placed in a horizontal trough that contains a biological
medium in which at least a sufficient portion of the discs is submerged.
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Subsequently, the discs will then alternately soak the organisms in nutrient medium
and expose them to the air (Norhayati et al. 2011).

5.2 Agricultural Waste as Fermentation Medium
for Acetobacter xylinum

Traditional sources of carbon for bacterial cellulose fermentation are sugars such as
glucose, fructose and sucrose (Bae and Shoda 2005). The cultivation medium for
bacterial cellulose production mainly consists of glucose and sucrose. Different
carbon sources provided to the medium could lead to a different yield of bacterial
cellulose production. The common medium used for bacterial cellulose production
is known as defined medium, which contains a mix of chemicals and carbohydrates.
These types of medium are high in cost since they utilize many types of chemicals
in their preparation and will subsequently be sold at a high cost rate (Tsuchida and
Yoshaniga 1997).

The effective culture medium to produce bacterial cellulose from cheaper carbon
sources by Acetobacter xylinum was examined. More recently, unconventional
feedstocks from renewable resources and waste streams have been investigated
(Zeng et al. 2011). These include fruit juices (Hungund et al. 2013; Kurosumi et al.
2009), sugar cane molasses (Keshk and Sameshima 2006), sweet potato pulp
(Shigematsu et al. 2005), rotten apple (Gupta et al. 2010), and maple syrup (Zeng
et al. 2011). Additionally, Hungund and Gupta (2010) has studied the production of
bacterial cellulose from various fruits juice, where it was concluded that fruit juice
alone as a carbon source is capable of producing high yield of bacterial cellulose
instead of using high cost medium. Table 2 shows the various medium used for
fermentation of bacterial cellulose.

Pineapple is the leading edible manner of family Bromeliaceae, which embraces
about 2000 species. It is known botanically as Ananas comosus. It is native to the
southern part of Brazil, and Paraguay. It is found in tropical climate countries such

Table 2 Production of bacterial cellulose using different medium

Medium Main carbon
source

Fermentation type pH Yield
(g/l)

Researcher

Palm oil mill effluent
(POME)

Sucrose Static fermentation 5.5 3.94 Yusof (2013)

Pineapple waste Sucrose Static fermentation 5.5 3.44 Junaidi and
Muhammad (2012)

Maple syrup Fructose Rotary shaker
(135 rpm)

– 2.76 Zeng et al. (2011)

Shigeru Yamanaka
medium

Sucrose Rotary disc reactor
(7 rpm)

5.0 5.41 Norhayati et al.
(2011)

Pineapple peel juice Glucose Static fermentation 3.5 2.80 Castro et al. (2011)

Sugar cane juice Fructose Static fermentation 3.5 2.10 Castro et al. (2011)
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as Malaysia. Pineapple is eaten fresh or canned and is available as juice. It is used in
desserts, salads, as a complement to meat dishes and in fruit cocktail. While sweet,
it is known for its high acid content (Abdullah 2007). Krueger et al. (1992) reported
that major constituents of fresh pineapple juice are glucose, fructose, sucrose, citric
acid, malic acid and mineral potassium. The dominant sugar is sucrose while
fructose is slightly higher than glucose.

The processing of pineapple has made the fruit well known around the world. As
reported by Rosma and Ooi (2006), only about 20 % from the whole pineapple is
used while 80 % from that is the waste. Pineapple wastes consist of pineapple flesh,
peeled skin and pineapple crown. The pineapple wastes generated by pineapple
canning industries that are located in tropical regions such as Malaysia, Thailand
and Indonesia produce a large quantity of solid and liquid wastes. It was estimated
that more than 1,651,672 tonnes of pineapple waste are generated by canning
industries worldwide, which are 50 % liquid waste and 50 % solid waste, respec-
tively, each year (Sasaki et al. 1991; Abdullah 2007). According to Malaysian
Pineapple Industry Board, total production of pineapple fruit in 2010 showed an
increase from the previous year, which is from 114,958 to 127,415 metric tons per
year. This increase shows that the production items from the source of pineapple
fruit are growing from year to year. If these wastes are discharged into the envi-
ronment untreated, they could cause serious environmental problems.

Nevertheless, even with the many cases of pollution and hazard that result from
food processing waste, these wastes (such as pineapple waste) may show potential
to be recycled. Those waste can be use as valuable raw materials, adapted to useful
and higher value-added products, raw material for other industries as well as to be
utilized for food or feed after biological treatment (Kroyer 1991). This waste
contains valuable components that are mainly sucrose, glucose, fructose and other
nutrients (Sasaki et al. 1991). An attempt has been made by many researchers to
utilize the waste for producing high value-added products including bacterial cel-
lulose, single cell protein (SCP), ethanol, acetic acid, oxalic acid and methane
(Bardiya et al. 1996).

6 Conclusion

The applications of bacterial cellulose are getting more demand in these recent
years, especially for medical purposes. As cellulose price and the market demand
increases every year, it is important to find sustainable and economical ways of
cellulose production. Utilization of agricultural waste as a substrate to produce
bacterial cellulose is good as it can reduce or eliminate the used of other carbon
source that would then reduced the production cost. Furthermore, the use of RDR
to produce bacterial cellulose will enhance the production rate of cellulose and
shorten the production time. In the light of above, the biocellulose from bacteria as
alternative for plant cellulose can be a good effort in reducing global warming
through preservation of forest.
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Urban Agriculture in the Manguinhos
Favela of Rio de Janeiro: Laying
the Groundwork for a Greener Future

Lea Rekow

Abstract
This paper presents a dramatic example of how agroecology has been used to
restore chronically degraded land, create productive public space, and foster
inclusive socio-economic activity inside the densely populated Manguinhos
favela of Rio de Janeiro. It demonstrates how fragile, informal contexts can
benefit from creating green infrastructure that is anchored to community
involvement and practical action. It gives an overview of the processes involved
in building such a project; observes its challenges and benefits; and in closing,
outlines considerations for engaging organic agriculture to shape sustainable
socio-economic activity in informal urban contexts.

Keywords
Urban agroecology � Favelas � Organic food systems

1 Introduction

This paper examines how urban agroecology can serve as a foundation to develop
inclusive, socio-economic practices inside the favelas (informal settlements) of Rio
de Janeiro, Brazil. It demonstrates how a whole-systems approach to producing
local, organic food systems on many scales can lead to improving ecological,
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economic, and social stability on many levels (Altieri 1987)—by regenerating
degraded environments to improve health, generate income, multiply knowledge,
and cultivate social capital (Ribeiro et al. 2015).

Specifically, this paper examines the implications of a municipal-level urban
agroecology project being developed inside the Manguinhos favela of Rio de
Janeiro. Until recently, Manguinhos was considered one of the city’s most
neglected and violent informal settlements (Calvalcanti 2015). Though not without
its challenges, this organic farming project has emerged to become, both in size and
ambition, the largest urban food garden in South America (O’Reilly 2014).

Characterized by multi-stakeholder participation and governance, this initiative
is testimony to how agroecology can stimulate micro-economic activity and bring
some level of social stability to contested urban territory. The initiative is one of
approximately 30 agroecology projects developed inside the favelas and municipal
public schools of Rio under the lead of Hortas Cariocas (HC), a favela agriculture
program established by the Municipal Department for the Environment in 2006.

The paper elucidates how establishing agroecosystems inside Rio’s favelas is an
effective, if limited, vehicle through which to begin to address multi-pillar, informal
sector needs. It develops this argument through a conceptual framework that aligns
itself with ecological economics and degrowth, theoretical perspectives that offer an
alternative to the notion of economic growth as the principal benefit of policy outcome.

How the Manguinhos project and HC connect to and diverge from the city’s
current policy framework, and why state-led interventions can fail or succeed
because of their attitudes toward informality are also examined. The underpinnings
of the HC project, and specifically the Manguinhos garden, is then expanded upon,
specifically in relation to how the production of useful green space can foster a
more inclusive connection between the built environment and the social, cultural,
and economic wellbeing of Rio’s informal communities.

In closing, the paper considers how municipal-scale agroecology projects can be
better coproduced with the informal sector; how they can serve as a template for
developing more sustainable and inclusive socio-economic policy; and how
inclusive green growth within this context can shift municipal priorities and
influence development plans.

2 Conceptual Framework

In Rio de Janeiro, one out of five people (1.2 million) live in urban favelas (IBGE
2010), which are growing exponentially at the rate of 6:1 compared to the growth
rate of the formal city (IPP 2008–2009, IBGE 2000). The impact of living in such
conditions is considerable. Undernutrition presents as the underlying cause for
approximately 50 % of child deaths in developing countries worldwide (Black et al.
2003; Caulfield et al. 2004). In Rio, undernutrition is 14 % higher in favelas than in
the formal city, and the mortality rate is triple for children under five years of age
(Unicef 2008).
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In the Manguinhos favela, the last published undernutrition study was conducted
in 1987, when approximately a quarter of children in this age bracket were found to
be at least mildly undernourished, according to their age-to-weight relationship
(Filho et al. 1992). Undernourishment results in slow growth, physical abnormal-
ities, and in having less energy for work. It depresses the immune system, which
results in greater susceptibility to several diseases (including anemia, goiter, thy-
roid, diarrhea, pneumonia, mosquito-borne illnesses, and measles). Environmental
degradation, a critical lack of ecosystem services, pollution, and the risk of armed
conflict, also threatens residents’ health and safety and exasperates instability.
These conditions make clear the critical need to invest in a suite of strategies that
can aid in stabilizing Rio’s fragile informal sector communities.

A 2007 report compiled by the RUAF Foundation for the FAO, clearly details
the sustainable economic value that urban agroecology can bring to the informal
sector (Van Veenhuizen and Danso 2007). In many cities, agroecology is now
being recognized as an important component of urban planning, slum upgrading,
and land use redesign (Dubbeling 2011). Yet relatively little scholarly literature
exists in relation to its application in the favelas of Rio de Janeiro (O’Reilly 2014;
Arruda 2011).

This paper, therefore, reviews the practical benefits and challenges of estab-
lishing agroecology projects inside Rio’s favelas, using the Manguinhos project as a
case study. It also assesses the project’s total economic value (TEV), with a focus
on its role in producing social inclusion and stability, which, this paper contends, is
foundational to, and shares a symbiotic relationship with generating sustainable
economic activity.

There are hundreds of definitions that link sustainable development with socially
inclusive, resource efficient, economic stability. A critical perspective, however,
posits that the term sustainability has been hijacked by political rhetoric in order to
promote a neoliberal agenda (Hornborg 2009). Assuming, however, that sustainable
development means economic development conducted without depletion of natural
resources, (Brundtland 1987) how does that apply in favelas (and indeed much of
the world) where natural resources are already depleted or chronically contami-
nated, and operating far beyond carrying capacity?

The United Nations Environment Program defines a green economy “as a system
of economic activities related to the production, distribution and consumption of
goods and services that result in improved human well-being over the long term,
while not exposing future generations to significant environmental risks and eco-
logical scarcities” (UNEP 2011). Key concepts include a low carbon economy;
green economic growth; green collar jobs; a circular economy; and an ecological
economy (Bushehri 2012).

Approaches such as ecological economics are closely related to green eco-
nomics, however, an ecological economy shifts away from the dominance of
economic growth in terms of political focus. Ecological economics, instead, adopts
a transdisciplinary approach toward cultivating sustainability. This approach also
takes into account the importance of intergenerational equity, irreversible envi-
ronmental change, and the unpredictability of long-term outcomes. Ecological
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economics is not strictly a sub-discipline of either economics or ecology, but rather
functions as a bridge to offer an understanding of how these two fields are insep-
arably intertwined (Costanza et al. 2015), and theoretically connect to aspects of
The Economics of Ecosystems and Biodiversity (TEEB).

TEEB is a structured approach to multi-pillar ecosystem valuation system that
links economics to ecology, to highlight the relationship between biodiversity,
ecosystem services, and human wellbeing. The attributes of TEEB confront the
challenges of valuing ecosystem services; the issues related to economic dis-
counting; the costs of environmental inaction; and the economic dimensions of
ecosystem services loss and degradation (De Groot et al. 2012).

What these theoretical perspectives offer is the opportunity to examine how the
informal sector can expand in terms of sustainable output and employment when
linked to concepts of green activity. The informal sector of Rio—and others with
considerable economic, social, and ecosystem service impacts and needs (Schneider
2012)—must be addressed if sustainability, in any form, is to be achieved.

There are several dominant perspectives that postulate how informality is con-
nected to, and positioned in relation to the formal economy; how and why a
regulatory framework should be put in place; whether or not the government should
provide jobs, credit, business development services, basic infrastructure and social
services to the informal sector; if and how governments should address the unequal
relationship between big business, bureaucracy, and subordinated producers and
workers; and if informal activities should be considered illegal because they do not
conform with regularization laws (Chen 2012). Whatever the theoretical perspec-
tive, an oppositional tension between the informal and formal exists in all these
perceptions.

Within this opposition lies the supposition that the informal sector is disorga-
nized, and therefore can be discredited for its deficiencies. In contrast, it is assumed
that the formal sector, because it is built on a foundation of structure and organi-
zation, is more effective. This is a critical distinction to be made within the
informal/formal debate, specifically when theorizing about policy decisions, as this
perspective can, and often does, lead to state interventions with catastrophic results.
In recent years, theorizing has begun to move beyond this dichotomy to discuss the
specific objectives of policy intervention outside of this narrow development dis-
course. Evidence suggests that the informally organized can be highly efficient,
more so than, for example, interventions by a corrupt government (Guha-Khasnobis
and Kanbur 2007).

Each region, and even favela, presents diverse and variable conditions that make
generalizing about informality, and how to work in it, difficult. Rio’s favelas are
radically diverse in population size, topography, geography, built density,
socio-economic levels, governance (gang or militia control, pacification, or none of
the above), levels of human security, and infrastructure. Therefore, each possibility
for intervention or collaboration presents very nuanced and complex circumstances
through which to negotiate.
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Understanding how Rio’s informal communities, and their economies function
—how they have been built independently, without the support of the state, in a
climate of economic disparity, social fragmentation, and armed conflict—is critical
to working with them. However, defining them in terms of lack of social and legal
protection is not the only way to understand them. They are also comprised of
ingenious DIY tangles of networks, economies, and social exchanges that play out
in a labyrinth of spatial complexities (Fabricius 2008).

Overall, Brazil’s informal economies (depending on how they are analyzed) may
represent as much as 40 % of the GDP (de Holanda Barbosa Filho 2013). In Rio,
favelas have been estimated to have an economic worth of US $6.1 billion (Biller
and Petroff 2012). A person may prefer to work in the high end of the informal
employment workforce rather than work at the minimum wage end of formal
employment. This is a very different scenario than someone who works in the low
end of the informal sector because of limited opportunities available to them, for
example because they suffer from ill health or possess few remunerative skills.

In addition, informality that is the outcome of imposed structural constraints,
including being forcibly relocated to the peri-urban periphery of the city (with up to
a 6 h daily commute time); or being relocated to a mid-rise favela (where
street-level business opportunities are lost); or having to absorb the ever-rising costs
of public transportation (or the ever diminishing public transportation routes that the
municipality offers) in order to reach employment; or the sky-rocketing cost of
living increases that come with pacification (gentrification and regularization), all
limit the mobility and choices of the informal sector, perpetuate poverty, and inhibit
inclusive growth (Heintz 2012).

Furthermore, since 2008, Rio’s pacification campaign (UPP) has used military
intervention as a means to control favela territory (Neocleous 2010, 2013) and
advance the city’s rapid urbanization agenda, which has been accelerated by the
hosting of mega-events such as the World Cup and Olympics. This agenda, thus far,
has resulted in 67,000 removals of low-income and informal sector residents and
put an additional 40,000 at immanent risk (Azevedo and Faulhaber 2015). Much of
this plays out in what David Harvey calls a process of ‘accumulation by dispos-
session,’ (2004) whereby favelas are abandoned and devalued by the state, then
strategically seized through militarized occupation. These assets are then leveraged
and revalorized through a political framework of ‘exceptionality urbanism’ (Van-
nuchi and Van Criekingen 2015).

Within this context of disenfranchisement, there are a small fraction of PPP
infrastructure services that have been put in place to benefit those who live inside
‘pacified’ territory. The Manguinhos garden is one of these examples. Connected to
a larger redevelopment project launched in 2007 (Jauregui 2005). Manguinhos
residents, nevertheless, have been evicted from their homes, and excluded from the
decision-making processes involving the redevelopment of their community
(Clarke 2013a, b).

Favela residents in general continue to be denied a voice in these processes
(Braathen et al. 2013). Because HC operates independently to military pacification,
however, it has more latitude to develop a structure whereby, at least on the lower
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rungs of the participatory ladder, decision-making and project management are built
into its modus operandi. Rather than seeing informality as a separate constraint in
itself, HC looks for inclusive ways to implement ground-up food security solutions
to alleviate actual social and economic problems (Barros 2014).

HC is an organizational example of how integrated policy actions can be applied
in favelas. Part of their solution for establishing food security involves creating new
and innovative relationships, practices, and access to opportunities that, through
their existence, may make living in informality a little more secure. Their working
method focuses not only expanding the number of choices available to individuals
but on improving the quality of those choices (Heintz 2012). Their model opens up
opportunities to improve the long-term human well-being of favela constituencies
by producing infrastructure and land use management practices that are managed by
favela residents, and operate within carrying-capacity (Costanza et al. 2015).

The Manguinhos project is also a fitting platform with which to explore the
concept of ‘socially sustainable degrowth.’ Degrowth challenges the ‘green growth’
and ‘green economy’ paradigms, both of which are associated with the belief that
economic growth must be embedded into a desirable political agenda (Demaria
et al. 2013). The concept of degrowth attempts to stimulate the debate on producing
social, environmental, and economic stability rather than producing growth engines
(Asara et al. 2015). In this sense, degrowth can be seen as a critique of the current
hegemonic development paradigm (Rist 2014).

This development critique first began to appear in post-development theory in
the 1980s and 1990s in the writings of scholars such as Arturo Escobar and
Wolfgang Sachs, amongst others, (Odum and Odum 2001; Victor 2008) and has
evolved into an interpretative mechanism for understanding how a diverse range of
participants can engage in collective actions that mobilize the dispossessed (Della
Porta and Diani 2006).

Though degrowth reaches toward an ideological social movement, (Demaria
et al. 2013) the concept does offer theoretical possibilities for expanding how
multi-sector partnerships can achieve practical goals (Chatterton and Pickerell
2010). In particular, it places importance on the non-use and option values of space
(Plottu and Plottu 2007). Both degrowth and ecological economics offer possible
paths for reassessing how to decrease human pressure on ecosystems at the
inseparable junction of economics (Demaria et al. 2013). These alternative
approaches may offer a constructive means for cultivating economic stability within
Latin America (North 1990).

Economic degrowth is ecologically necessary, and at some point in time, likely
unavoidable (Kallis et al. 2012). From this perspective, favelas provide a relevant,
real-world situation in which to explore how, and in what conditions, employment
and socio-economic stability can be achieved, at what public cost it can be orga-
nized, and under what socio-political conditions it can happen. Agroecology, in its
broadest multidisciplinary application—as an environmentally, socially and cul-
turally sensitive approach to agriculture—is an ideal vehicle with which to explore
these concepts. The practice of agroecology focuses on cultivating sustainable,
productive, equitable, and stable food (and/or forestry) systems. In the Global

160 L. Rekow



South, agroecology also carries overtones of economic and social justice (Fer-
nandes and Gotuzzo 2012).

TEV offers a multi-dimensional platform through which to assess the overall
benefits of agroecology projects like Manguinhos. TEV is an evaluation method
that recognizes both use and non-use values of a resource or infrastructure system:

Use value involves interaction with resources, either directly or indirectly. Direct
use value derives from the goods and services produced. Indirect use value involves
human interaction on both consumptive and non-consumptive levels, for example,
social, recreational and educational benefits and activities.

Non-use value is associated with benefits derived simply from the knowledge
that the resource or infrastructure exists. By definition, it is not associated with any
tangible benefit derived from it, although users might attribute non-use value to it.
Another category is Option value, how an individual derives benefit from ensuring
that services and resources will be available for use in the future (Plottu and Plottu
2007).

Within the conceptual framework outlined above, the Manguinhos project pro-
vides a practical template for exploring agroecology as an instrument for moving
sustainability forward within an informal urban context. Characterized by low-cost
maintenance and a low-carbon footprint, as a generator of green jobs, and as an
example that embodies the concepts of ecological economics, the Manguinhos
garden represents a replicable and scalable socio-economic practice that can be
implemented within the most challenging of circumstances.

3 Research Method

This report is based on multi-year qualitative field research that began in 2011, in
Manguinhos, while working with the Green My Favela (GMF) urban restoration
project in collaboration with Hortas Cariocas. GMF launched its first volunteer
section of the HC garden as a coproduction with retired and underemployed favela
residents in 2012. More recently, in 2016, it established a medicinal garden and
fruit orchard with and for the children of the area. GMF continues to work with HC
and favela residents in Manguinhos, and it is from within this perspective that the
primary information presented in this paper is derived—including from direct
observations, informal and semi-structured conversations with favela residents,
participation in meetings with citizens’ committees and Residents’ Associations,
and informal interactions with drug traffickers, UPP officers, HC, and other
municipal stakeholders.

The field research has been cross-analyzed against a range of empirical data,
including an examination of articles of law, statistics, development plans, archi-
tectural design documents, human rights reports, and mainstream and independent
media reportage. Participation in conferences and reviews of literature produced by
other researchers engaged in analyses of Rio’s urbanization activities also provide a
foundation for cross-referencing against the qualitative research. It must be noted,
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however, that obtaining reliable quantitative data inside favelas due to a range of
factors, including official underreporting, renders statistics highly inaccurate.

4 Delineation of Research

This paper aims to stimulate discussion on several questions: What can a green
economy look like in the context of Rio’s informal communities; how can agroe-
cology help achieve it; can it serve as a replicable, adaptable and/or scalable
template for both municipal policy and in a DIY context for the informal sector;
how can Rio’s informal sector produce and trade to improve their own well-being;
do ‘green’ initiatives based in informal communities require much formalization,
and if not, what level of formal support do they require for them to remain viable?

To explore these questions, the Manguinhos space is examined in relation to its
total economic value:

a. Direct use value: food, water, quality of space, income generation, consumption
value, and services.

b. Indirect use value: human interactions—social, recreational, health and educa-
tional benefits.

c. Non-use value: benefits derived from the existence of the garden, specifically in
relation to the therapeutic benefit it provides through stress relief, sensory
perception, and aesthetic value.

d. Option value: benefits and degrees of hopefulness of knowing the space will be
available for future use.

5 Background and Scope

The Manguinhos Complex is a large, poor North Zone cluster of ten to fifteen
favela neighborhoods, located 6 km from the city center, and 4 km from the Rio’s
Maracaña sports stadium. It has an overall population of anywhere between 35,000
and 70,000 people. Previously under the visible armed control of the Comando
Vermelho (CV) drug trafficking gang, it was pacified by the UPP in 2012. The
large-scale redevelopment of Manguinhos is part of a broad suite of multi-tiered
urbanization policies that have been impacting the neighborhood since 2007.

The garden has been established as part of a large redevelopment plan that
connects to the city’s public security interventions and ‘exceptionality’ policies that
drive pacification, urbanization, and economic development surrounding Rio’s
mega-events. As such, Manguinhos is subject to the broader consequences of
pacification, including forced displacement, gentrification, military occupation, and
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regularization, as well as the ongoing influence of the CV drug trafficking gang,
which still dominates much of the social landscape of the favela.

However, though the research takes into account this broad range of shifting
dimensions, it remains focused on how HC uses organic agriculture as method that
can effectively function inside these complex circumstances. Manguinhos is only
one of approximately fifteen HC projects operating inside several of the 38 favelas
pacified throughout the city. Therefore, it is outside the scope of this research to
analyze Rio’s rapid urbanization policies, the UPP, or its impact on the culture of
drug trafficking or gang infrastructure, other than to recognize these factors as part
of an interrelated set of circumstances that must be negotiated.

The focus and intent of this research, therefore, is to offer proof-of-concept as to
how the urban agroecology project in Manguinhos can function to benefit Rio’s
informal sector despite these problematic social, ecological, and economic condi-
tions; how, as a strategy, it can be used as a pragmatic template to point toward how
to include the informal sector in a policy framework; and moreover, how it impacts
on favela residents. Finally, it explores if and how agroecology can be an effective
driver for creating the underpinnings of green and sustainable socio-economic
practices that promote long-term stability for Rio’s informal sector while enhancing
the physical environment of favelas.

6 Greening the Base of the Pyramid

Urban upgrade projects in Rio often focus on relocating informal communities to
the urban perimeter where they are splintered from networks of friends and families,
isolated from economic opportunities, (Perlman 2003, 2004, 2010) and subject to
extended commute times of up to 6 h per day (Pereira and Schwanen 2013; Watts
2014; World Bank 2015).

However, instead of focusing on relocation, if Rio’s urban planners and
policy-makers look to how improvements can be made within the already existing
fabric of low-rise inner-city favelas, agroecology can provide an important
framework with which to lay the foundations of environmentally focused infras-
tructure services that may lead to increased social stability and income generating
opportunities, without extending a development footprint.

In Brazil, several hundred municipalities have favela upgrade programs. Many
incorporate some form of land tenure security and participatory project planning
and management into their models, and many work in partnership with the private
sector and other non-governmental actors.

In Rio’s favelas, however, informal urbanization initiatives are effectively
non-participatory, top-down PPPs that focus almost exclusively on generating
private sector profits (Magalhaes and Xavier 2003). Few have aimed to increase
employment opportunities, establish safe public space, restore degraded lands, or
improve access to ecosystem services. The HC project is distinctive in this regard.
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Though the main goal of the HC program is to provide food security (Barros
2014), the restoration of degraded land and services are necessary parts of the
process. Access to healthy food and medicinal plants; a safe and consistent water
supply; the mitigation of flooding; garbage removal; the restoration of the physical
environment; cultivating remunerative employment opportunities; and creating
educational and social value, are all part of what makes HC projects potentially so
important. However, they can also suffer or collapse quickly with little warning if,
for example, regular access to water is cut for extended periods; if armed conflict
increases and limits physical access to space; if project funding is cut or discon-
tinued; or if ill health befalls the custodial guardians of the projects. All these
scenarios are not uncommon in favelas.

The scarcity of both physical and social infrastructure services is difficult and
expensive to overcome. Policy failures compound environmental degradation and
fail to provide communities with access to basic utilities and resources. Therefore,
establishing any form of permanent enterprise in a favela is an incredibly difficult
task. However, evidence still suggests significant socio-economic opportunities lie
in the design and distribution of goods and services for poor communities.

There is a strong case emerging for governments, as well as the private sector, to
invest in those living at the Base of the Pyramid (BoP) (Hart 2013). BoP theory
asserts that and that integrated stakeholder partnerships can help eradicate poverty
for four billion people who live on less than $5 or less a day. The purchasing power
of this sector has been estimated at anywhere between $0.3 and $1.3 trillion
globally (Karnani 2009). $172 billion of this potential market exists in Brazil,
where the BoP comprises of 75 % of the population (Hammond et al. 2007).

So how does urban agriculture present itself as showing sustainable economic
promise for Rio’s BoP sector? Its value may be assessed through how it impacts on
multidimensional poverty indicators such as food, nutrition and water security,
health and sanitation, employment, and education, and how it reduces feelings of
anxiety, scarcity, neglect, and lack (OPHI 2015).

7 The Landscape of Urban Agriculture

By 2010, almost $20 million of federal funds, benefiting 74,000 BoP recipients, had
been invested in the urban and peri-urban agriculture sector of Brazil (MDS 2010).
Agroecology and organic agriculture is a growing subset of this sector. The 2006
Agricultural Census (IBGE) recorded about 90,000 organic producers in total
throughout the country—those not using pesticides, chemical feedstock or geneti-
cally modified seeds or organisms.

This approach to local food production has been bolstered by a three-year
National Organic Production and Agroecology Plan (PLANAPO). Implemented in
2013, PLANAPO invested $4 billion into the agroecology sector, mostly through
establishing credit lines. In 2013–2014, $3 billion in credit lines for agroecology
yielded the Sicredi Credit Union $20 billion in assets, up 24 % from 2012. Though
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this figure represents less than one-tenth of federal agribusiness subsidies, it was a
step toward strengthening the sector overall. Nevertheless, substantial barriers to
providing micro-credit to both the informal sector, and the urban agroecology
sector, still remain. The largest failure of Brazil’s micro-credit system in general is
that it is unable to reach the poor and informal sectors that need it most because of
restrictive lending policies (Cravalho 2012).

Almost the entire state population (96.7 %) of Rio de Janeiro resides in urban
areas. The municipality exceeds six million, and almost twelve million live in the
larger metropolitan area (IBGE 2010). The city has one of the largest per capita
GDPs in the country,1 with the urban poor representing an economy worth
$6.1 billion—33 % of the favela economy nation-wide (Instituto de Pesquisas Data
Popular/ IBGE 2012). 22 % of the city’s residents (1,393,314 people) live in 763
favelas—up more than 27 % in the first decade of the 21st century (IBGE 2010).
Despite the urban environment, there are believed to be 3,764 family farmers active
in the region (IBGE 2006).

HC launched in Rio in 2006. Its goal is to integrate urban agroecology with land
use restoration to promote food security and human well-being in the favelas and
the underserved municipal public school system. Under the tenacious lead of
program director, Julio Barros, HC has established more than 30 food security
initiatives in 28 low-income areas throughout the city. These organic agriculture
projects are innovative mixes of public and private investment partnerships that
work with local Residents’ Associations, schools, NGOs, and individual partici-
pants to establish sustainable micro-economies and fight persistent poverty (Barros
2014). About half of the projects have been established inside or on the periphery of
UPP-controlled favelas, wile the other half operate inside schools.

HC functions as an organizational tool that uses community involvement as a
base for socio-economic development. The program demonstrates that urban
agriculture not only has the potential to be an income generator for the informal
sector, but be a driver for the larger social wellbeing of favela communities. The
traction that urban agriculture is gaining in Rio has been catalyzed by many con-
current crises experienced inside the favelas. The concept that agriculture is an
affordable means for building sustainable socio-economic activity is now putting
poverty alleviation on the agenda of municipal action through the HC program.
These actions are important in closing the gulf between the rhetoric and the reality
of establishing pro-poor green initiatives, and how they can help address conditions
inside fragile urban contexts.

1Rio de Janeiro has a per capita GDP of $ 9723.47 (2008), 57.1 % higher than the country average,
and representing 5.1 % of Brazil’s GDP overall.
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8 Manguinhos Case Report

8.1 Context

The region known as Complexo de Manguinhos is a sprawling entanglement of
government housing projects, abandoned factories that have been turned into
housing occupations, and low-rise favela housing. These clusters of irregular set-
tlements shape themselves on both public and private lands and are home to around
50,000 residents, approximately 20,000 of whom are unskilled workers with a low
and unstable wage threshold (IBGE Census 2010).

The name Manguinhos denotes its origins as a mangrove ecosystem that was
long ago obliterated by the dumping of waste and major urbanization. Manguinhos
is now hemmed in by a series of open sewers that once flourished as rivers, a
labrynth of highways congested with traffic, an elevated train track, and an
above-ground metro. High voltage transmission lines cut through its middle.

It is subject to a range of environmental hazards including the flooding of its
sewer/river system which is also used for recreation purposes by children on hot
days, and by some residents to bathe in. Large amounts of household and industrial
waste, frequently disposed of in open burns, accumulate throughout the favela.
Toxins migrate from a nearby oil refinery to pollute the water and soil, and
emissions from heavy traffic carry airborne toxins which blanket the favela in a
thick oily film.

Numerous environmental risks afflict the residents, and in particular its youth,
who are 500 times more likely to develop cancer and neurological disorders
because of exposure to high levels of lead that contaminate the area (De Cássia
2009). In addition, drug trafficking influences, including gang domination of the
community and the proliferation of gun violence exasperated by military coun-
terinsurgency operations, also impacts residents.

From the late 1970s on, Manguinhos came to exemplify the impacts seen from
decades of state abandonment and, consequently, drug trafficking and urban war-
fare. Eventually Rio’s largest crackolândia—a string of shanties and armed drug
selling points assembled on top of garbage—sprang up along the train track and
under the transmission lines. The crackolândia was a center for more than 2000
crack addicts, armed dealers, and other forms of vice, including prostitution, drug
sales, and open consumption. Counterinsurgencies, public executions, and
exchanges of gunfire were not infrequent.

In 2012, Rio’s special operations forces stormed the favela with 1300 troops and
took military control of Manguinhos, which had been governed by the CV
drug-trafficking gang since the 1980s. The UPP now occupy the favela at a ratio of
approximately one officer for every 66 residents. Following the pacification of
Manguinhos, the city bulldozed its massive crackolândia,2 clearing the way for an
immense organic urban food garden, the physically largest in South America.

2Some of the addicts were forcibly taken to a mental health facility and released a few days later to
congregate further along the highway.
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8.2 HC Working Procedures

At a cost of approximately US $250,000, the Manguinhos garden project is a
partnership between the Municipal Department for the Environment’s HC program;
Brazil’s second-largest private-public electric utility, Light (which granted the right
to use the land under the high voltage lines); the Mayor’s Office; and the Man-
guinhos Residents’ Association. Another two sections of the garden—launched and
supported by GMF—are managed by residents on a volunteer basis.

This undertaking has had a huge impact in the Manguinhos neighborhoods of
Vila Tourismo and João Goulart. The project began with the removal of 700
truckloads of garbage (between 250 and 450). A half-meter layer of contaminated
topsoil was then scraped off the top of the kilometer-long space that runs under the
transmission lines. A half-meter of gravel and crushed stone was subsequently laid
in order to increase drainage and prevent weeds. This has helped mitigate flooding
and the build up of trash and stagnant water. More than three hundred garden beds,
each ten meters long by one meter wide were built and filled with clean topsoil
(Fig. 1).

Eight water tanks have been installed on site and connected to the city’s water
supply to provide for manual irrigation of the beds. Drip irrigation models, fash-
ioned out of recycled PET bottles, have become a popular method of irrigation.
Approximately 15–35 % less water withdrawals can be made with this more sus-
tainable means of irrigation, and adaptive models are being ingeniously crafted by
residents all the time. PET bottles are also used in several other HC gardens to
create the walls of garden beds and compost areas.

Comlurb, the city’s waste collection and disposal service, provides recycled
garbage as compost for the garden. They also provide basic (and inadequate) trash
collection for the surrounding communities (a service implemented with pacifica-
tion). Two toolsheds have been built, and seeds are regularly dispensed to gar-
deners, along with basic tools and materials for building shade structures (Fig. 2).

Fig. 1 Partial aerial view of Hortas Cariocas garden under construction in Manguinhos. The
garden is divided into three sections by soccer fields. (May 2013)
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Fig. 2 Manguinhos garden community plot. (June 2014)

Fig. 3 HC worker with family in the Manguinhos garden. (June 2014)
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HC, in consultation with the Residents’ Association, have hired more than 20
resident gardeners, none of who had any previous agricultural experience, and some
of who are rehabilitating drug addicts. The gardeners receive training in agroe-
cology and are paid a stipend of R $400 (approximately US $140) per month to
cultivate a range of organic fruits, vegetables, and medicinal herbs and seasonings
of their choice.

Fig. 4 Children participating in GMF activities. (April 2014)

Fig. 5 GMF section of HC garden. (April 2014)
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Because of an all-year round growing season, each gardener is able to take home
two to three bags of produce a week, however, it has been difficult to accurately
quantify the amount of produce harvested at Manuginhos. Though HC gardeners
are technically obliged to weigh, record, and calculate the volume of food produced,
production reportage remains highly inexact. According to the gardeners, however,
compensation in produce has substantially increased their family’s intake of

Fig. 6 Manguinhos kids making chalk drawings of guns. (June 2014)

Fig. 7 Comlurb dumpsters in the garden. Garbage collection was only introduced to Manguinhos
following pacification in 2013. It remains woefully inadequate. June 2014

170 L. Rekow



vegetables, and offset their average monthly income by approximately US $30 per
month (GMF 2013/2014) (Fig. 3).

Under Hortas Cariocas guidelines, gardeners also distribute excess produce to
food banks as identified by the local Residents’ Association, and work with the
Department of Education to give to local school lunch programs. This impact may
be significant considering the the demographics in Manguinhos, a favela which sits
close to the bottom of the city’s Human Development Index (amongst the five
lowest), where unemployment rates hover between 30 and 50 %, and where per
capita income exceeds little more than US $60 per month (ENSP/Fiocruz 2012).

Fig. 8 Residential home gardens, Manguinhos. June 2014

Fig. 9 Kids cooling themselves at the garden, 2014

Fig. 10 Boys washing up at the toolshed in Manguinhos, April 2014
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8.3 GMF

Gardeners in the GMF section work outside these HC guidelines, on a volunteer
basis, to cultivate 48 garden beds in the section established late in 2012. They have
adopted a collective approach to managing and organizing their garden. They have
no formal restrictions on how they distribute or sell produce, nor any obligation to
record their yields. These volunteers are made up of seven or eight retirees, the
unemployed or underemployed, and their families. The garden operates at full
capacity, and volunteers donate excess produce to feed additional community
members, up to 100 people according to the gardeners (GMF 2014). The primary
function of this area is to provide an intergenerational space for families, friends,
children and neighbors to work and/or socialize in (Fig. 4).

GMF provides gardeners with ongoing practical support in the form of external
volunteer labor to keep the area trash and weed free. They donate equipment and
seeds, and help with other needs as they arise. Because the majority of GMF’s
external volunteers are foreigners living in Rio, children have a rare opportunity to
experience intercultural exchanges. Other GMF undertakings include aestheticizing
the space through projects such as creating murals and painting (Fig. 5).

The Manguinhos garden is open to the public at all times, and is frequented by
families, children, and individuals on a daily basis. The gardeners now almost
exclusively govern and manage the space, deciding what produce is grown, and
how and to whom it is distributed. Gardeners have chosen to plant relatively
low-value staple crops that are desirable for daily household consumption,
including herbs and spices such as basil, cilantro and chili peppers; topical and
non-topical biomedicinals for various ailments; fruits such as pineapple, melon,
passionfruit and papaya; and a variety of vegetables, including eggplant, sweet
potato, okra, tomatoes, green onions, cucumbers, and lettuce.

The ultimate economic goal for HC is to have their gardeners produce and sell
enough that the project becomes fully self-sustaining. Of the 30+ gardens estab-
lished overall by the program, seven have already achieved this status. In the
volunteer area, where gardeners rely only on self-motivation, informal knowledge
exchange, and each other to cultivate and maintain their space, the garden is already
self-sustaining. This indicates that social incentive holds at least equivalent value to
economic incentive under certain circumstances.

8.4 Key Challenges

HC project director, Julio Barros, would like to see community gardens formally
included in future municipal planning policies, and believes they are key to pro-
moting economic, social and ecological sustainability (2014). However, gardeners
still encounter substantial barriers in regard to agricultural production, including
zoning restrictions, a lack of funding for urban family farming, and an absence of
designated agricultural areas in Rio’s municipal master plan.
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Residents’ overall perception that the garden will be available for their use in the
future (its option value) is low. The garden is only tenuously protected under the
current PPP configuration, in a scenario that can be abandoned at any time.

There is also the probability that the UPP program will be dismantled and drug
traffickers will return to armed control of the favela. Even preceding the country’s
multi-tiered budget crisis, this was always a possibility. With the state of Rio de
Janeiro (the UPP’s prinicpal funding body) dealing with a US $4.5 billion shortfall
for 2016, and the future economic prognosis looking grim, the government is
scrambling to sell everything from its bus terminals and land holdings, to future
royalties and outstanding debt (Leal 2015).

This, together with a lack of any formal land tenure security for residents, and
the lack of trust in a government who have abandoned their policies time and time
again, creates the general feeling that the project may not last (GMF 2014). Given
the government’s track record, this is not an unrealistic conclusion to come to.

Another challenge to working in Manguinhos is the dual, contradictory forms of
governance that are simultaneously in play. Though the UPP are in armed control of
the favela, its goals purposefully avoid the dismantling of drug trafficking, and
instead remain narrowly focused on disarming gangs and controlling territory.
Moreover, the police are highly unpopular with the favela public for the lethal and
non-lethal extra-judicial violence they regularly exert over individual citizens.
Therefore, the undercurrent of CV drug trafficking remains strongly embedded in
the community (Fig. 6).3

In an area with few lucrative economic opportunities other than drug trafficking,
creating attractive forms of sustainable green-based employment is critical and
requires long-term commitment. From an economic perspective, this presents a
challenge for a country that has slid into negative growth; a state in floundering in
financial crisis; and a financially overburdened municipality legally bound to absorb
shortfalls from an outlandish Olympic budget. In Manguinhos, state-led community
infrastructure projects—PPP ventures driven by electoral politics and public/private
interests—are already being dismantled or scaled back. The Youth Reference
Center, opened in 2009, has closed; the library, which opened in 2012, operates on
reduced hours; the swimming pool, which opened around the same time, sits
drained and abandoned; and the high school (along with 65 others throughout the
state) has been abandoned by teachers whose salaries have not been paid, and
subsequently occupied by students who conduct their own classes. Due to
increasing fiscal pressure, the situation begs the question, how effectively will
Hortas Cariocas survive the stress of an already meager municipal budget which is
likely to diminish in the foreseeable future?

With HC stipends already very low, and only small crews working part-time to
manage and cultivate a large production space, how long can people remain
committed if the instability associated with increased economic instability

3This means that negotiations of any project must simultaneously satisfy dual governing bodies in
order to progress. This is a role often undertaken by local Residents’ Associations.
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(including municipal stipend payments being delayed) and incidences of armed
conflict escalating?

The small stipends offered by HC, Barros believes, encourages gardeners to
make the project self-sustaining. However, with primary production focused on
cultivating low-value crops, remunerative income opportunities are not high. The
capacity of current yields is limited to supplying only a fraction of those living in
the vicinity with an increase in their nutrition intake, and though there is the
potential to intensify the yield within the existing garden footprint, it would require
many more resources.

HC employees also need to have a bank account and a CPF (the Brazilian
equivalent of a social security number) in order to be hired. Banking inclusion of
low-income households increased between 2003 and 2012, from 70 million (40 %)
to more than 120 million (63 %) by the end of 2012 (Instituto Lula 2014). More
recently, the creation of special cash deposit accounts began facilitating for
low-income beneficiaries of social programs and micro-entrepreneurs. However,
these fee-free accounts are not available to HC beneficiaries, and opening a regular
bank account remains prohibitive for those without formal identification docu-
ments. In addition, the new austerity measures being rapidly introduced by Brazil’s
current interim government, have—or are threatening to—roll back many social
programs (including cash transfer programs), which may indirectly impact the
project in a variety of ways through the further economic destabilization of families.

Another major obstacle to the project’s stability is poor communication between
government tiers and departments. For example, Comlurb, the city’s waste col-
lection agency, was responsible for destroying the fencing around an entire section
of garden when their garbage trucks broke through it and deposited dumpsters on
the beds. Comlurb took no measures to rectify the situation, and gardening in this
section had to be suspended for many months until, eventually, the dumpsters were
removed, the beds rebuilt, and the fence replaced. This is not the only incident of
the waste collection agency breaching the garden perimeter. Indeed, it is a recurring
problem in many parts of the space. Comlurb, also responsible for supplying the
garden with recycled compost, has at times, delivered a product so putrid and filled
with glass fragments that it has been deemed unusable (Fig. 7).

Corruption, a lack of political will, and the incapacity to fulfill infrastructure
pledges has also led to the worsening of environmental crises that periodically
compromises a section of the garden located next to the Faria-Timbó River. The
original redevelopment plans for Manguinhos included the dredging of the river and
the installation of sewerage collection infrastructure. In June 2012, leading repre-
sentatives of the Caixa Econômica, Brazil’s federal bank, and CEDAE, the state’s
water and sewerage company, stood next to State Governor Sergio Cabral to
announce R $176 million in financing to build the sewage collection system (Clarke
2013a, b). Not only was the promise not fulfilled, but the money quickly
disappeared.

A second guarantee, repeated only four months later, was accompanied by
another R $250 million pledge, with assurances the construction would begin by
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December the same year (Jornal do Brasil 2012). Again, the project was never
actualized. In June the following year, another round of infrastructure funding
pledged the less ambitious goal of reducing river waste (Clarke 2013a, b). Not only
has the promise not been fulfilled, but the little work that has been done has
exasperated flooding. Now during periods of intense rain, the river (which functions
as an open sewer) overflows to contaminate this corner of the garden.

Produce is not tested for any possible contamination that may result from
floodwaters or the buildup or migration of bioaccumulators (in particular lead) that
may potentially contaminate soil or collect on the surface of produce. This also
presents possible health risks.

There is a gross absence of civic participation in the decision-making and
top-down planning and redevelopment of favela communities, despite government
rhetoric espousing inclusive policies (La Rocque and Shelton-Zumpano 2014). In
Manguinhos, attempts by residents to formally organize and assert their voices into
the community’s redevelopment processes have not only been ignored, but swiftly
pronounced illegal and shutdown by the city (Braathen et al. 2013).

In general, a lack of clearly defined and secure property rights, policy goals,
environmental policies, compounded by institutionalized corruption, forced dis-
placement, and police brutality, leave favela residents with little confidence or trust
in the government (Da Cunha and Mello 2011; Freeman 2012).

In addition, results of such projects remain dependent on the specific social,
cultural, geographic and economic contexts involving relevant stakeholders, fluc-
tuating levels of armed conflict, and the ongoing fight for territorial control. Yet,
despite these setbacks and flaws, Manguinhos shows itself as having the potential to
overcome many of the challenges it faces.

HC, as demonstrated by the dozens of gardens the program has produced, has
shown itself to be a replicable, adaptable and scalable model—both on a municipal
level, and within in a DIY or third sector context. These projects suggest that such
green growth initiatives only require minimal structural formalization, economic
support, and social stability for them to remain viable.

8.5 Key Benefits

Confronting the complex conditions in Rio’s favelas with innovative approaches
offered by programs such as Hortas Cariocas and Green My Favela, points to how
favelas can be reimagined as places where creative environmental practice, when
linked to engaged action, can encourage mobilizing efforts that lead to reclaiming
space for productive use.

The Manguinhos project offers evidence that even in the most fragile of contexts,
the informal sector can adapt and evolve quickly into semi-autonomous, productive
self-management units, if given just minimal social support by the state. Not only is
the garden flourishing but some residents that live adjacent to it are beginning to
green their own homes (Fig. 8).
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The garden has shown itself to provide direct use value in terms of yielding
year-round fresh produce to augment the tables of up to 400 people (GMF 2014). In
every conversation with adults and children that frequent the garden, their vegetable
intake has substantially increased as a consequence. And because produce is
organic, it does not contribute to environmental contamination or consumptive
pesticide uptake.

An increase in the amount of fresh nutritious food put on household tables at
mealtimes is especially important for young children under five years of age who
suffer from undernutrition. Though the majority of cases reported in this age group
only suffer from mild malnutrition, almost half of those living on a quarter of the
minimum wage or less still experience moderate to severe food insecurity. Those in
this income bracket spend 29.8 % of their money on food, (CAISAN 2011) on diets
that consist almost exclusively of bread, margarine, coffee, beans and rice. Half of
all these households go on average for three weeks at a time without consuming any
fresh vegetables or meats (Monteiro and de Mendonça 2004). The garden can
alleviate economic stress on this income bracket by approximately 20 % per month.

The HC program demonstrates that Rio’s informal sector is capable of forming
internal circuits for distribution that improves community well-being. In addition,
participating in local market chains that breach informal/formal sector barriers
cultivate basic, remunerative income generation. Though production in Manguin-
hos has yet to reach a point where gardeners are regularly selling at organic mar-
kets, this is happening in other HC gardens, most notably the garden located in the
nearby favela of Formiga. In Manguinhos, because the venture is so new, it will
likely take more time to develop formal revenue streams.

Cash stipends provided for HC employees, though low, when coupled with the
income offset that regular take-home produce provides, increases socio-economic
stability not only the for direct recipients, but for food bank recipients; the children
who benefit from school lunches; and the individuals who procure small amounts of
free food from the garden on a daily basis. There is very little theft of food, despite
the kilometer long space being open and accessible 24/7.

The garden registers high in terms of its indirect use value. The formal training
provided for HC employees, and the agricultural knowledge exchanged by the
volunteers, has built up a range of useful skills for participants, through hands on
experiential learning techniques. This is particularly relevant in an environment
with a 10 % + national illiteracy rate for those over fifteen years of age (IPP/ IBGE
2010). Educational activities are also provided for school and NGO groups that visit
the space to learn about agroecology and the importance of environmental stew-
ardship (O’Reilly 2014).

In addition, the garden provides better drainage and a comparatively trash and
debris free environment that can help mitigate vermin infestations and the spread of
diseases such as dengue fever and leptospirosis during flood periods. Safe irrigation
water, provided in the form of regulated access to city supplies ensures the project’s
success and provides respite for children who like to drink from the hoses and spray
themselves and each other on hot days as alternative to diving in the polluted river.
Because of improved drainage, water is less likely to pool and stagnate.
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This reduces the risk of further elevating incidences of dengue, which is almost five
times higher in Manguinhos than it is in the affluent neighborhood of Leblon
(Municipal Secretary for Health 2008) (Fig. 9).

Neighbors who do not participate directly in gardening voluntarily safeguard the
space to protect the community resources it provides. The physical and social
transformation of the neighborhood provides some feeling of security and freedom
for residents, especially children (GMF 2014). In addition, the stench of garbage and
the presence of vermin no longer overwhelm the physical environment. In this sense,
the garden’s tremendous non-use value is derived from the simple existence of the
space. This is especially important for children in Manguinhos, where more than
30 % of the population is aged fourteen years or younger; 15 % of girls between the
ages of fifteen and seventeen are already mothers (ENSP/Fiocruz 2012); and boys
still come under intense pressure to join the CV drug gang (Fig.10).

The main value the space brings to the community as a whole, and gardeners in
particular, is the therapeutic benefit it provides through stress relief. Gardeners say
working in the project has greatly reduced their hypertension. Recreational inter-
actions and activities also provide families and friends with a cleaner and more
aesthetically pleasing social space in which to stroll through, and children with a
safer space in which to play (GMF 2014).

In large part, the sense of pride that the community takes in the garden has
helped build self-esteem and transformed the social and aesthetic face of the
neighborhood. Access to this sort of public space is a new, complex and unfamiliar
concept in favelas. Yet, it is foundational to providing the necessary enabling
conditions on which sustainable green enterprise can be built.

9 Conclusion

The removal of Rio’s largest crackolândia and its replacement with a large-scale
community food garden is, in itself, incalculably valuable on multiple dimensions.
The remediated physical infrastructure is helping to rebuild social as well as natural
capital, though it is not feasible to expect that the presence of the garden can
address more than a limited reversal of the chronic economic impoverishment,
social complexities, or environmental damage suffered in Manguinhos. Overall,
however, the benefits the garden does bring helps to produce the enabling condi-
tions for building the foundations for degrowth.

First, it shows how urban agriculture can potentially help develop infrastructure
for food production and distribution systems that can also potentially strengthen
citizen security, improve the delivery of and access to basic goods and services,
restore livelihoods, and promote community solidarity. This may also lead to future
micro-financing opportunities and/or market chains that link to the formal economy.
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Second, the project makes an economic case for shifting PPP investments toward
the informal societal sector by demonstrating how transforming abused lands into
productive space advances the integrated political, social, economic, and environ-
mental components necessary for the informal sector to establish key building
blocks for progressing more sustainably and achieving semi-autonomous stability.

Manguinhos also indicates how integrated stakeholder partnerships may help
communities begin to fight persistent poverty by addressing inequities in access to
social services and building socio-economic opportunities. Advancing green poli-
cies that are targeted to meet the actual needs and vulnerabilities of the people
living in favelas through committed municipal, local, and third sector engagement,
also points to how it may be possible to strengthen the long-term resilience of
informal communities and help them meet current and future challenges.

Policy-makers can be assisted in better comprehending the benefits of incor-
porating favela agriculture into policy by being conveyed information that
demonstrates, through applied proof-of-concept:

multi-pillar benefits that are derived from transforming degraded space into
functional spaces for organic agroecological production;
the interface between agroecology, sustainability, degrowth, and socio-economic
planning;
the social, economic, and ecosystem services that are directly or indirectly
provided or influenced by this sort of activity;
the wider costs and impacts involved when ecosystem services are degraded in
comparison to when they are (at least partially) restored; and
how these benefits can be distributed among different recipient groups and
stakeholders.

Informal sector urban agroecological projects also offer an opportunity to
explore alternative economic perspectives. The gift economy is a model of
exchange where produce is not traded or sold, but rather given without an explicit,
immediate, or future expectation of rewards. The circular economy utilizes recycled
or upcycled resources in the production of space, and keeps them in use for as long
as possible.

From a traditional economic perspective, where agricultural practices shape the
way goods and services are produced and distributed, the remunerative advantages
of cultivating high-value crops (Ebert 2014) may be considered as a way to aug-
ment subsistence output and create prospects for trade. From an ecological eco-
nomic viewpoint, increased crop diversification can also attract biodiversity, create
green corridors, mitigate erosion, reduce CO2 buildup, and encourage surplus trade.
Aspects of all these models are evident, at least to some degree, in Manguinhos.

Manguinhos also offers an opportunity to better understand the complex rela-
tionship between favela rehabilitation, urban sustainability, and conflicts over land.
The negative effects on economic, social, spatial and ecological development
brought about in the favelas due to armed conflict; simultaneous dual forms of
governance; weak institutional support; an unregulated real estate market; and the
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dominance of illicit economies, are widespread. The sorts of territorial conflicts
endured in favelas have disastrous effects not only for those individuals living in
these conflict situations, but impact across the formal city as a whole.

Land tenure security, a basic canon of urban upgrade policy (UN 2004), is also
an issue that requires scrutiny. In Rio, obtaining a formal land title inside a favela is
a minimum five-year, heavily bureaucratized process (David 2014). Formalization
linked to rapid urbanization activities, including the regularization of utilities, and
real estate development and speculation, has led to massive cost of living spikes in
favelas (Watts 2013), resulting in a culture of displacement and gentrification that
has pushed as many as 800,000 residents from their homes (Simões 2015). In order
to implement land tenure security without gentrification, urbanization processes
must be slowed down (Williamson 2015).

The active involvement of citizens, especially at a neighborhood level, in the
actions surrounding comprehensive land use and its collective management, may
have the capacity to benefit both illicit and institutional stakeholders. Taking
direction from favela residents on how to meet their needs, and turning this into
coproduced achievements, may enable people to feel more committed to protecting
their social assets as a consequence (Wehrmann 2008).

Where citizenry rights over material assets are clearly recognized, and people
feel secure both in and outside of their homes, conflicting interests for control of
land may be alleviated to a degree. In the context of the favelas this not only
depends on the recognition of informal rights, but means the introduction of
innovative forms of cooperative land tenure security (Lloyd-Jones and Rakodi
2002; Payne and Durand-Lasserve 2013). In this respect, the garden offers the
potential to anchor principles of social equity, the protection of common property,
and the social obligations of community ownership in policy and law (Dekker
2006).

The market for the trade of organics continues to grow worldwide. 30 % more
jobs are generated by the organic production sector compared to conventional
agriculture, and CO2 emissions are reduced by 48–68 % (Bushehri 2012). Yet as far
as recognizing the benefits of consolidating agricultural initiatives into Rio’s
municipal master plan, the city has a long way to go. Further policies could be
implemented to create the enabling conditions necessary for the informal sector to
transition toward a green economy. Public security policies, regulatory instruments,
public-private partnerships, and voluntary initiatives that collectively shape projects
such as Manguinhos are flawed and in need of reform, but as prototypes, they also
demonstrate the potential of agroecology as a viable means with which to regen-
erate fragile urban contexts.

In a city where the social divide is great, and access to capital is limited for the
poor, public investments in green economic initiatives are particularly important.
Rio can lead by example through urban agriculture efforts that stimulate and fill the
demand for organic products and services, and in doing so, potentially indicate how
to better help bridge the gap between the city’s formal and informal sectors.
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Initiatives such as HC, that demonstrate a positive benefit stream from specific
green investments and policies, if scaled up and integrated into a comprehensive
municipal strategy, could offer an alternative pathway to pro-degrowth, pro-jobs,
and pro-poor.

In order for agroecology to become an effective engine for driving green
degrowth in favelas, it must not focus on efficiency, independence and profit, but
rather on social equity, economic stability, and cooperative interdependence. This
may be achievable by promoting innovative forms of land tenure reform and
security that include building communal systems of land tenure that also leave room
for individual proprietorship; by providing access to solidarity financing for the
informal sector; by strengthening and supporting the social and economic capacity
of informal stakeholders as they build productivity; by creating an inclusive and
transparent legal framework that facilitates green economic activity; and by gen-
erating local, informal-to-formal production and distribution chains.

These changes need to be considered carefully and implemented over time. They
require long-term commitment that combines human and economic resources with
social intelligence. At best, this is tremendously challenging. Yet, if cities such as
Rio hope to enhance urban experience and wellbeing, and achieve sustainable
productivity, they must enable informal communities to stabilize and contribute as
valued assets of an inclusive city.
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Sustainable Finance Role in Creating
Conditions for Sustainable Economic
Growth and Development

Magdalena Ziolo, Filip Fidanoski, Kiril Simeonovski,
Vladimir Filipovski and Katerina Jovanovska

Abstract
The sustainability issue is the crucial one in distressed, socio-economic
environment and in the new and old social risks era. Additionally, the welfare
state crisis and the regulations failure which has been revealed after 2008 are
significant factors determining the need for searching a newways and solutions for
stabilising of national economies and creating conditions for sustainable economic
development. Social and financial exclusion, increasing income disparities,
inefficient redistribution system, and negative economic externalities (including
environment protection problems) are selected challenges facing states and local
governments. This chapter will provide an introduction to these and other broad
issues and point out the role of sustainable finance as a toll supporting sustainable
economic development. Our empirical research examines the OECD countries
after the crisis 2008. We found that soundness of banks, quality of educational
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system and burden of government system have a positive impact to the nominal
GDP per capita. On the other side, the misery index and ease of access to loans
negatively affected nominal GDP per capita in the period of our observation.
Hence, as a policy recommendations, it is very important to construct a model
which will reflect these and other similar results in order to accelerate the
economic development. That is the main challenge for people, governments,
financial organisations and companies worldwide.

Keywords
Economic development � Financial inclusion � Sustainable development �
Sustainable finance

1 Introduction

The concept of sustainable development has evolved largely and the term sustainable
development has received much attention in many spheres: in scientific discourses,
in daily life practices, in international negotiations, in local policy measures, in
marketing, in business. In other words, the use of the term sustainability has become
almost inflationary in both science and society (Enders and Remig 2015).

Sustainable development as a concept promises many things to many people.
Aspects of government policy, business strategy and even lifestyle decisions have
been shaped around the concept. Sustainable development is a complex subject
which is difficult to encapsulate in one paper. Authors could only include some of
the pieces of sustainable development theory and practice (Mawhinney 2002).
Sustainable development means different things to different people.1 The concept is
used in many locations and contexts, by people from varying cultural backgrounds
and disciplinary schools of thought, and for different purposes (Lawn 2006). The
second element of the term, -able, of course means capable of or in a position to do
something. The verb to sustain, on the other hand, is more complex. The 1961
edition of the Oxford English Dictionary dedicates several columns to it, and traces
it back to the Middle Ages. Of the various definitions, the fourth gives the meaning
that appears most interesting to us: it is to keep in being, in other words to maintain
the existence of something. The next definition is to cause to continue in a certain
state, and the one after that, to keep or maintain at the proper level or standard, and
finally, to preserve the state of. Thus, sustainable means to be able to maintain, to
preserve, or to bear, as a load. It stems from the Latin sustinere, which various
Latin–English dictionaries render as support, sustain, or hold back (Grober 2015).

The World Commission on Environment and Development (WCED 1987) in the
Brundtland Report inaugurated and defines sustainable development in the fol-
lowing way: sustainable development is a development that meets the needs of the

1Jagdish Bhagwati (2004) very cynically pointed that even God does not know what sustainable
development means.
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present without compromising the ability of future generations to meet their own
needs. In other words, according to Asheim (1994), sustainability is a requirement
for our generation to manage the resource base such that the average quality of life
we ensure ourselves can potentially be shared by all future generations.2

Considering the role that financial institutions and banks play in society, they can
significantly influence the sustainable development achievement. A lot of banks in
the United States and Europe, started to adapt their financial policies for investments
in environmentally sustainable business (e.g. fiscal green funds) (Jeucken 2001).
However, in some old societies, the emphasis was on economic materialism,
neglecting the immaterial aspects and the environmental consciousness. Hence,
sustainability requires financing and investing activities with long-term capacity for
improvement (Hargreaves and Fink 2004). Yet, to say than to do. Starting form early
education, the mankind has been preconditioned to focus on the short-term results
rather than long-term results; complemented with the wealth maximisation concept,
societies are pushed to maximise short-term pay offs at the expense of long-terms’
(Fatemi and Fooladi 2013). Mutatis mutandis! This calls for a systematic change in
our paradigm; shifting from the traditional shareholder wealth maximisation concept
to more sustainable and value creative one. Consequently, homo oeconomicus and
mammonism evolve to moral economic man and firms from traditional to sustain-
able, multi-attribute optimisers (profit, people and planet), thus generating financial,
social and environmental returns (Emerson 2003; Soppe 2004).

Sustainable investment funds evaluate firms by their attitude towards environ-
ment and social sustainability stance. Following multilateral funds for sustainability,
such as Global Environment Facility (GEF), Renewable Energy and Energy Effi-
ciency Fund (REEF), SDG (Solar Development Group), and Prototype Carbon Fund
(PCF) were established to address global environmental problems in developing
countries (Jeucken 2001). Some evidence provides support that sustainability does
pay off (Epstein and Roy 2001; Jeucken 2001). Yet, there are no reliable and unified
standards for measuring and evaluating sustainability risks and returns-compared to
financial risks and returns, neglecting the blended returns related to the natural
capital preservation and socioeconomic well-being. More general theory of finance
needs to be developed that will incorporate the socio-ecologically embedded nature
of finance (Fullwiler 2015, p. 18).

2This statement can be interpreted in many different ways. Some would ridiculously interpret the
sustainability requirement as a requirement that all options are preserved, which would imply the
preservation of all kinds of resources (we would never use iron, oil or other exhaustible resources).
This enforces us to find a clearer definition of sustainable development. So, the economic
development in a specified area (region, nation, the globe) is sustainable if the total stock of
resources—human capital, physical reproducible capital, environmental resources, and exhaustible
resources—does not decrease over time (Bojö et al. 1992). Invest all profits or rents from
exhaustible resources in reproducible capital such as machines. This injunction seems to solve the
ethical problem of the current generation shortchanging future generations by overconsuming the
current product, partly ascribable to current use of exhaustible resources. Under such a program,
the current generation converts exhaustible resources into machines and lives off current flows
from machines and labour (Hartwick 1977).
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The rest of this paper proceeds as follows. In Sect. 2, we noted the importance of
sustainable finance in the contemporary economic theory and practice. Further, we
noted the importance of financial sector in the contemporary economic theory and
practice (Sect. 3). Section 4 is dedicated on the connection of sustainable finance
from the one side, and economic development, financial inclusion, and stability
from the other side. Readers who are interested in our empirical results only can
directly go to Sects. 5, 6 where we define the core variables and present the
empirical findings from our research. At last, Sect. 7 contains concluding remarks.

2 What Makes the Concept of Sustainable Finance
Important?

The basic economic model of private-profit maximisation may be too narrow to
incorporate the analysis of maximisation of social returns, or of social value-added
in activities with strong externalities or spillovers affecting many sections of the
society (intra-temporal perspective) as well as many generations (inter-temporal
perspective). In such activities, the problem of insufficient investment may arise due
to difficulties in adequately incorporating the external benefits and costs into the
private-profit maximisation calculations. Moreover, the private returns only
approach may be considered as rather narrow from the moral point of view; by
being seemingly ethical value-neutral, it may miss to address some wider aspects of
human well-being. In this context, the concept of sustainability of economic
development is meant to overcome the narrowness of the mainstream economic
models and to incorporate wider aspects of economic welfare3 related to environ-
mental and social values. That may mean channeling the investment in such a way
that will put the economy on different growth trajectory, one which would achieve
improvement in living standard by resolving the problems of negative and positive
externalities which may hinder achievement of higher quality of social welfare.
Investment that helps achieve sustainable growth trajectory may be considered as
socially responsible investment (SRI).4 Investment Leaders Group (ILG 2014, p. 7)
defines the SRI as investment that creates long-term social, environmental and

3People differ substantially in their economic well-being and welfare, both among countries and
among families within a given country (Becker 1962). Maximisation of welfare of every
individual, in economic terms, can mean maximisation of the total volume of consumption in the
life-time of any individual consistent with the similar maximisation of any other individual (Horvat
1958).
4SRI has grown dramatically over the past decade. SRI is a booming market globally. As of 2008 it
had a worth of about $2.71 trillion in the United States alone, and nearly one out of every $10
under professional management in the United States belonged to socially responsible investment
funds like Calvert, Trillium, and Portfolio 21. Celent, a financial consultancy, predicts that the SRI
market in the United States will grow beyond $3 trillion within the next few years. These trends
are not are not just confined to the United States; as the European SRI market grew by $892 billion
in the last two years (Wilhelm 2013).
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economic (sustainable) value, investment that combines financial and non-financial
value creation, or investment that correctly prices social, environmental and eco-
nomic risk. And accordingly, the concept of sustainable finance would basically aim
at providing the financial instruments and market structures that would allocate
capital in a way which will maximise overall social returns adjusted for the financial
as well as non-financial risks.

The implosion of the housing, equity, and debt markets exposed the need for
increased regulation, transparency, and proper governance. Therefore, the debt,
socially responsible investment, and venture capital sectors have all begun to
pressure businesses to factor social, environmental, corporate governance, and
climate issues into their financial statements, policies, disclosures, credit assess-
ments, and lending guidelines. The good guide for best practices for financial
institutions for dealing with the environment are Equator Principles and the United
Nations (UN) Principles for Responsible Investment. The Equator Principles are a
comprehensive set of socially and environmentally responsible practices that over
63 of the world’s major financial institutions have voluntarily adopted. Borrowers
that want loans from these signatories must categorise and fully disclose all risks
associated with social and environmental performance and provide a mitigation
plan for managing these risks. The UN Principles for Responsible Investment is
another voluntary set of guidelines that provides investors with a range of options
for not only fulfilling their fiduciary duty but also giving consideration to the
Environmental, Social and Corporate Governance (ESG) issues of the companies
they choose (Wilhelm 2013).

From a more institutional point of view, sustainable finance may be viewed as
creating institutional arrangements in the financial system that can contribute to
achieving sustainable development of the economy (see more in Pisano et al. 2012).
In this context, sustainable finance would include financial instruments, institutions
and markets which would take into consideration the issues like environmental and
social responsibility of entities that seek to get finance. So, it can be seen that
sustainability and responsibility in finance and investment requires an ethics. By
ethics is not meant ethical investment but a telos of awareness of the social inter-
connections forged by financing activity (Haigh 2012). The ethical (or green)
financial instruments would properly involve provisions related to the purposes
which financial funds provided by their issuance and may be used for advanced
financial operations. The ethical (or socially responsible) financial institutions
would have their investment policy aims include financing entities which pay due
respect to sustainability issues like: environmental protection, social responsibility,
and high quality governance standards; and would also take into account the
environmental, social and governance risks when designing their risk management
processes. The ethical (or socially responsible) financial markets would create
market structures which enable environmentally/socially/governance responsible
firms to get lower cost finance due to their higher standards for transparency and
engagement in sustainability issues.
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One overriding principle of sustainable finance could be formulated in the fol-
lowing manner: when choosing their investment portfolio goals and strategies, asset
owners (the principles) and asset managers (the agents) should strive to accomplish
a two-fold objective—to pursue the objectives of diversification of risk and an
adequate level of liquidity of the portfolio (and hence adequate flexibility), but at
the same time to pursue a more long-term (sustainable) strategy which would
enable dynamic optimisation of investment portfolio from the perspective of
achieving societal values—i.e. maximising long-term social returns adjusted for
environmental/social/governance risks.

3 The Nexus Between Financial Sector and Economic
Growth and Development

The relationship between financial development and economic growth has received
a great deal of attention throughout the modern history of economics. An early and
intellectual development came from Bagehot, in his classic Lombard Street, where
he emphasised the critical importance of the banking system in economic growth
and highlighted circumstances when banks could actively spur innovation and
future growth by identifying and funding productive investments (Arestis 2006).
We can learn from the economic history that the main cause of early U.S. economic
growth (1780–1850) was the development of the financial sector.5 Adam Smith,
more than 200 years ago, recognised the crucial role of finance in economic growth
in his memorable book on wealth of the nations (Smith 1776/2008). Only when the
financial system is sufficiently advanced significant numbers of major,
wealth-creating projects be profitably undertaken (Wright 2002). Larger and more
efficient financial markets help economic agents hedge, trade, and pool risk, raising
investment and economic growth (Rioja and Valev 2004).

It is increasingly recognised that the financial system plays a crucial role in the
process of economic development.6 In principle, both technological and financial
innovations have driven modern economic growth (Todaro and Smith 2012). The
precise mechanism by which financial development spurs economic growth, though

5Buchanan also argued that the major difference between the two nations was their respective
financial sectors (Wright 2002).
6It is obviously clear that macroeconomic policy can have important impacts on the environment
in a different and many ways. For example, easier access to the financial services can help the poor
avoid intensive degradation or mining of the environment (Taylor 1996). Moreover, sustainable
development has to do with inter-temporal resource allocation. It is therefore very natural to expect
a close connection between the interest rate and sustainability (Bojö et al. 1992). Without financial
sector it is impossible to reach and attain sustainable development. Expanding access to financial
services holds the promise to help reduce poverty and spur development. Economists have long
linked the expansion of financial markets to the spread of broader economic activity. By the same
token, economists have focused on ways that barriers to financial markets undermine economic
efficiency. In other words, the dominant part of the economic thought is dedicated to ensure a
soundly financial environment as a prerequisite for development (Karlan and Morduch 2010).
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not accepted by all economists,7 has long been understood.8 Basically, most trace
the idea to Joseph Schumpeter, who academically argued that the services that
financial without intermediation, visionary projects that would have created wealth
wither and die (Wright 2002). The cornerstone and central focus of his theory is the
concept of a circular flow of production and consumption. Importantly, credit is the
key instrument for ensuring of entrepreneurial success and for break of the circular
flow through innovation (Schumpeter 1961). Consequently, financial arrangements
that lower transaction costs can promote specialisation, technological innovation
and growth (Levine 2005). Better financial systems improve the probability of
successful innovation and thereby accelerate economic growth and vice versa.
Similarly, financial sector distortions reduce the rate of economic growth by
reducing the rate of innovation (King and Levine 1993b).

Growth requires investment, so poor agents without access to financial markets
will not have the resources to invest (Acemoğlu et al. 2005). In a narrower view, all
financial systems in market economies, whether they are developed or developing,
perform two basic functions9: administering the country’s payments mechanism
and intermediating between savers and investors (Fry 2000). To bridge the gap
between saving and investment, which widens with increasing specialisation, fur-
ther financial development is needed to create those assets which can be used to
channel surplus funds into investment use. In short, financial deepening does
contribute to capital accumulation and economic development. That said, the
greater the extent to which financial deepening has occurred, the greater is the
extent to which investment is undertaken (Lin 1981).

7Robinson (1952) stressed that where enterprise leads, finance only follows. The possible
interpretation is that there is an unholy marriage between finance and growth. Bisarrely, it is ironic
that Lucas (1988) also dismisses financial matters as a very badly over-stressed determinant of
growth in popular and even much professional discussion.
8Keynes (1930) also recognised the important role of banks for the growth. He argued that the
credit is the pavement along which production travels; and the bankers, if they knew their duty,
would provide the transport facilities to just the extent that is required in order that the productive
powers of the community can be employed to their full capacity.
9The primary function of any financial system is to facilitate the allocation and deployment of
economic resources, both across borders and across time, in an uncertain environment. From the
most aggregated level of the single primary function of resource allocation, we can further
distinguish six basic functions performed by the financial system: (i) a financial system provides
ways of clearing and settling payments to facilitate the exchange of goods, services, and assets;
(ii) a financial system provides a mechanism for the pooling of funds to undertake large-scale
indivisible enterprise or for the subdividing of shares in enterprises to facilitate diversification;
(iii) a financial system provides ways to transfer economic resources through time, across
geographic regions, and among industries; (iv) a well-functioning financial system facilitates the
efficient allocation of risk-bearing; (v) a financial system provides price information that helps
coordinate decentralised decision-making in various sectors of the economy; (vi) a financial
system provides ways to deal with the incentive problems when one party to a financial transaction
has information that the other party does not, or when one party is an agent for another (Merton
and Bodie 1995). The basic functions of a financial system are essentially the same in all
economies-past and present, East and West (Merton 1995).
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It is important to express that the role of financial sector in economic develop-
ment was either neglected or relegated to a secondary or accommodating position,
while primary emphasis was placed on the role of real factors, such as physical and
human capital (Lin 1981). We believe that physical, human capital, together with
the finance, are the parts of the same coin. Their joint synergistic effect is sine qua
non for growth and development. From other perspective, first authors and ante-
cedents of the contemporary and substantial analysis of finance-growth were
Goldsmith (1969) and McKinnon (1973), who drew attention to the contribution of
financial activities to economic growth and development. In the next period, the
financial sector and its role in the process of economic development has attracted
notable attention since the early 1990s (Asian financial crisis). Commercial banks
provide an intermediation service that brings savers and investors together. Neo-
classical growth models tell us that an increase in the efficient investment of savings
in new and innovative projects is one of the main engines and factors of economic
growth (Armenta 2007).

In the spirit of recent time and works, many theoretical and empirical researches
have shown that a sound and effective financial system is critical for economic
development and growth. The financial system, however, is also subject to boom
and bust cycles and fragility, with negative repercussions for the real economy
(Beck 2011).

In the literature, there is insightful debate about whether financial intermedi-
aries10 and services affect long-run growth? While the basic idea that finance affects
growth is not new and can be traced back at least to Schumpeter’s Theory of
Economic Development (1969), it is fair to say that until recently most economists
looked with scepticism at the proposition that financial conditions could explain part
of the cross-country differences in levels of development and rates of growth.
Nevertheless, many countries have witnessed a resurgence of interest in the study of
how financial intermediaries and services affect long-run growth (Galetovic 1994).
In market economies, financial intermediaries develop during the early stages of
industrialisation. Galetovic (1996) argues that it occurs because as firms specialise
the number of transactions involving credit increases. Famously, we can conclude
that banks and other financial intermediaries are the main source of external funds to
firms in the all stages of firm development (Diamond 1996). Countries with more
banking facilities per capita in 1830 experienced greater rates of economic growth up

10In a Walrasian model, firms and individuals use markets to borrow and to diversify idiosyncratic
risks. But because firms can issue perfectly divisible securities, information is symmetric, and
complete contracts can be written and enforced at no cost, there is no need for financial
intermediaries, and exchange is organised through direct and impersonal markets. As it is well
known, under such assumptions an efficient risk allocation obtains whenever markets are
complete; but financial markets are quite uninteresting: they work like any other commodity
market, their efficiency is a straightforward implication of the technological environment, and
financial arrangements are irrelevant (Modigliani-Miller). One explanation of financial interme-
diaries starts with the observations that the securities issued by individual firms are not perfectly
divisible and there are scale economies in transaction technologies—the ideas of Gurley and Shaw
(Galetovic 1994).
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to 1860 than states with less-developed banking sectors (Bodenhorn 2003). There-
fore, we will agree with Alexander Hamilton, one of the founding fathers of the
United States, who argued that banks were the happiest engines that ever were
invented for spurring economic growth (Beck 2011).

It will be convenient to assess the degree of how important is financial inter-
mediation and development for economic development? Increasing evidence and a
substantial body of empirical work assesses the impact of the operation of the
financial system on economic growth suggests that the components of the financial
system, e.g. banks and stock markets, may play a more direct or active role in the
development process (Lin 1981; Levine 2005). The contemporary theoretical and
empirical literature supports the proposition that financial development plays a
significant and positive role for higher economic growth (Filipovski 2004). But the
financial development is a too generic term; to gauge the impact on growth, one
must specify the particular financial market concerned (Pagano 1993). Financial
development is the accumulation of financial assets at a rate that is more rapid than
the rate of non-financial assets accumulation. Economic growth is the evolution of
gross domestic product (GDP) in the short, medium and long terms. From the
collected data observed on 21 Sub-Saharan African (SSA) countries during the
period 2000–2014 and by using the dynamic panel GMM technique, Ngongang
(2015) showed that there exists a positive link between financial development and
economic growth. In addition, Aghion et al. (2005) documented that all countries
above some critical level of financial development should converge in growth rate,
and that in such countries financial development has a positive but eventually
vanishing effect on steady-state GDP.

Mainly given the renewed attention of finance issues, there is a sizable amount of
theoretical literature on the relationship between financial development and eco-
nomic growth. Arestis et al. (2001) showed that while stock markets may be able to
contribute to long-term output growth, their influence is, at best, a small fraction of
that of the banking system. Also, the analysis of Greenwood et al. (2013) suggests
that financial intermediation is important for economic development. Significantly,
Hasan et al. (2009) tested the quality finance-growth nexus for a comprehensive
sample of more than 100 countries during 1996–2005. They reported that the
relation between volume-based measures of financial development and economic
growth is weak.

One important study is prepared by Xu (2000), who used a multivariate
vector-autoregressive approach to examine the effects of permanent financial
development on domestic investment and output in 41 countries between 1960 and
1993. The results reject the widely accepted theoretical proposition that financial
development simply follows economic growth and has very little effect on it.
Additionally, there are also other papers that confirmed the positive relationship
between finance and growth and the beneficial effects of financial development
(King and Levine 1993a; Rajan and Zingales 1998; Khan and Senhadji 2000;
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Rioja and Valev 200411; Loayza and Rancière 200612). Particularly, Christopoulos
and Tsionas (2004) have combined cross-sectional and time series data to examine
the relationship between financial development and growth in ten developing
countries. Their empirical results provide a clear support for the hypothesis that
there is a single equilibrium relation between financial depth, growth and ancillary
variables (investment share and inflation), and that the only cointegrating relation
implies unidirectional causality from financial depth to growth.

More carefully, Rousseau and Wachtel (2005) found that the finance–growth
relationship in not as strong with more recent data as it was in the original studies
with data for the period from 1960 to 1989. They offered two possible explanations.
First, financial depth may have had greater value as a shock absorber in the 1970s
and 1980s, decades characterised by worldwide nominal shocks. Second, the spread
of financial liberalisation in the 1980s may have led to increasing financial depth in
countries that lacked the legal or regulatory infrastructure to successfully exploit
financial development.

Other authors have wider points of view on finance-growth hypothesis. Miller
(1998) defends a position directly counter to the anti-financial market views. At
last, it is important to stress that financial structure also matters for the growth.
Financial intermediation promotes growth because it allows a higher rate of return
to be earned on capital, and growth in turn provides the means to implement costly
financial structures13 (Greenwood and Jovanovic 1990). The organisation of
financial activities within a country affects economic growth through its impact on
how corporations raise and manage funds. Financial structure can hinder or promote
financial development, though. With a poor financial structure, the cost of capital is
too high, so that it is difficult for entrepreneurs to create firms and for these firms to
invest efficiently. Financial structure has to be designed so that both financial
intermediaries and capital markets can play their role effectively (Stulz 2001).
Growth provided the wherewithal to develop financial structure, while financial
structure in turn allowed for higher growth since investment could be more effi-
ciently undertaken. In maturity, an economy has a fully developed financial
structure, attains a stable distribution of income across people, and has a higher
growth rate than in its infancy (Greenwood and Jovanovic 1990). In the similar

11In a panel of 74 countries during 1961–1995, authors found that finance has a strong positive
influence on productivity growth primarily in more developed economies. In less developed
economies, the effect of finance on output growth occurs primarily through capital accumulation.
12They suggested that a positive long-run relationship between financial intermediation and output
growth co-exists with a mostly negative short-run relationship. Authors found that financially
fragile countries, namely those that experience banking crises or suffer high financial volatility,
tend to present significantly negative short-run effects of intermediation on growth. For more stable
countries, this effect is in average nil.
13Financial development and the component defined by the legal protection of outside investors
explain long-term cross-country growth rates. Financial structure, namely, the distinction between
market- and bank-based financial systems, does not offer any additional information. These results
presented by Beck et al. (2001) are robust to the use of different indicators of financial
development and structure and different conditioning information sets.
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story, by using of advanced and theoretically sound econometric methodology,
Arestis et al. (2004) reported that financial structure exerts significant effects on the
level of output per capita in all but one country (the Philippines). Yet, the mag-
nitude of the long-run effects (cointegrating parameter) of financial structure on per
capita output is extremely heterogeneous across countries.

4 Sustainable Finance for Development, Inclusion,
Stability and Equity

Sustainability is a well-established concept in the field of environmental economics
(Soppe 2004). There are numerous aspects of sustainability, including sustainable
development, sustainable economics, sustainable growth, sustainable finance, etc.
Soppe (2004) pointed out that there is one key point to understanding sustainability
as a whole: the core concept of sustainability explicates that a connection should be
made between present and future generations. In summary, sustainability is a con-
cept that seeks to find balance among social, economic, and environmental issues
and is a crucial requirement to secure a good quality of life for future generations.
This balance is especially important in terms of the economics of inequality (Piketty
2015), with particular attention given to increasing income disparities, an aging
society, social problems, the crisis of capitalism, and unprecedented environmental
challenges that will become millstones. The scope of the aforementioned problems
creates social and economic costs and consequences, all of which impact negatively
on sustainable development and economic growth. These problems must be
addressed, because they strongly affect quality of life, economic performance, and
fundamental societal rights and values such as liberty, equality, justice, and fairness.
In such conditions, sustainable development and sustainable growth are in high
demand. One significant part of sustainability is sustainable finance. The concept of
sustainable finance has received a great deal of attention in recent decades, parallel to
the rise of sustainable development as an idea.

The general approach to sustainable finance is to encompass the economic,
environmental, and social sustainability of finance (Wilson 2010). As finance and
economics are strictly bounded and coherent, sustainable finance may be an
instrument for ensuring and supporting the process of building the framework for
sustainable development and sustainable growth; on the other hand, it could be one
of the sources of distress in a given economy. The phenomenon of financialisation
is the best proof that finance and the financial system may be dangerous for
economy and society without efficient control; a black swan scenario is a real threat
to sustainability and the stability of markets (Taleb 2008). The crisis of 2008 was
definitely a global financial crisis that spilled over from financial markets to the
public finance space and strongly affected every sphere of economic and social life.
The costs as a result of the crisis have been especially problematic to mitigate.
Today, global leaders are looking forward and seek for policies which will ensure a
better and more sustainable development.
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There is strong evidence in the literature that finance is an efficient tool that can
be used to overwhelm the exclusion problem in an economy. The so-called financial
inclusion process results in poverty reduction and lower income inequality.
Importantly, Sarma (2008) defined financial inclusion as a process that ensures the
easy access, availability, and usage of a formal financial system for all members of
an economy. In his paper, Honohan (2008) showed that higher financial access
significantly reduces income inequality, as reflected by the Gini coefficient (Park
and Mercado 2015). Furthermore, Burgess and Pande (2003), based on research
carried out in 2005 in India, found that the -led expansion of rural bank branches
was one of the crucial factors determining poverty reduction. The presence of banks
in an economy and in the financial system is a significant stimulus for creating a
sustainable finance framework. Many banks have recently implemented policies
and procedures that address the environmental and sustainability impacts of their
operations. The term green banking reflects this kind of approach in the banking
sector, which requires a strong policy framework, transparency of implementation,
adapting an environmental and social management system, and exercising leader-
ship in sustainable finance.

Research concerning sustainable finance (especially green banking) has provided
details regarding the sorts of policies implemented by different banks in order to
meet the expectations of sustainable finance, particularly environmental or social
concerns such as human rights, labour rights, indigenous people, climate and
energy, dams, biodiversity, forests, fisheries, extractive industries, sustainable
agriculture, chemicals, transparency, and reporting done by clients and environ-
mental and social management systems (WWF-UK and BankTrack 2006). Projects
covering the fields of interest mentioned above are important for financing and
cooperation in the analysed banks. The allocation of money (lending policy) within
selected scopes of interest in the social and environmental dimensions allows for
the stimulation of sustainable development and growth. One of the best practices is
to address financial regulations while taking into account their impact on envi-
ronmental and social risk (ESR). In the literature, the number of studies and reports
regarding the inclusion of environmental and social aspects in financial market
regulation are systematically increasing for different groups of countries. The
efficient management of ESR requires discussion and consideration related to:
(1) the method of regulation (quality of regulations, level of restrictions); (2) legacy
portfolios; and (3) the method of attracting green investments.

Financial regulations are important and stand as a leading factor that determines
the success of sustainable finance goals. That is why the quality of such regulations
matters. The more regulated the financial system in terms of financial sources, the
more difficult it is to achieve financing for green projects. Similarly, Dewatripont
et al. (2010) suggested that regulation is too often designed to fight the previous
crisis rather than the next one, and is typically one step behind new market trends.
Further, it is important to consider that an additional regulatory burden may
encourage the shift of financing activity to the shadow banking sector, which is less
regulated and better for the provision of loans and other financial services such as
project finance. The crowding out effect of shadow banking is one possible way to
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achieve easier financing in the overregulated financial sector. In his speech at the
2012 Financial Markets Conference, sponsored by Federal Reserve Bank of
Atlanta, Ben Bernanke stressed the importance of regulation of the shadow bank-
ing, as an action for prevention of potential channels for the propagation of shocks
through the financial system and the economy. There is a strong evidence that the
greater risk-taking capacity of the shadow banking system leads to an increased
demand for new assets to fill the expanding balance sheets and an increase in
leverage. The picture is of an inflating balloon which fills up with new assets. As
the balloon expands, the banks search for new assets to fill the balloon and on that
way they hurt and distort the financial markets (Shin 2009).

However, the global financial regulatory landscape and mosaic is more likely to
resemble a Japanese garden, with new details and new perspectives emerging at
each step, rather than a centralised and symmetrical jardin à la française. Con-
sistency will not be uniformly achieved, but as political philosopher Francis
Fukuyama put it in a lecture in 2005 at Yale University: creating new institutions
that will better balance the requirements of legitimacy and effectiveness will be the
prime task for the coming generation (Rottier and Véron 2010).

Legacy portfolios are the second concern, because in order to avoid the lock-in
effects of investments with environmental and social risks in highly polluted
industries, quick moves must be made in the loan books of banks and other reg-
ulated lenders. Therefore, in this case, shifting from the banking sector to shadow
banking may be slower since it is difficult to quickly make changes and revise the
portfolio of loans issued in the past. One of the suggestions to support sustainable
finance is to not punish but rather attract and stimulate green investors.

Sustainable finance, in some circumstances, is an effective tool for ensuring
development, inclusion, stability, and equality. The first condition for that is cre-
ating and sustaining a framework for sound banking practices, risk management,
and adequate consumer protection due to the over-indebtedness risk that occurs in
inclusive financial systems (bin Ibrahim speech 2010). Other requirements linked to
building efficient mechanisms for sustainable finance are strictly connected with
implementing (WWF-China 2015):

• international guidelines and collaboration (cross-sectoral agreements,
sector-specific agreements, international exchange and coordination);

• the development of finance institution standards (IFC Sustainability Framework
and Performance Standards, the World Bank standards, etc.);

• national policies and regulation (environmental regulation, such as pollution
limits, mandatory environmental and social provisions in risk assessments, etc.);
and

• the voluntary commitment of financial institutions (for example, in banks,
environmental and social standards to better manage their operations, Global
Reporting Initiative).
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The quality of legal regulation and legislative framework is crucial to ensure the
successful implementation of a sustainable finance concept.14 Gerster (2011) points
out that cost savings, increased revenues, reduced risks, the development of human
capital, and the improvement of access to capital are the potential positives listed by
providers of financial services in the context of outcomes created by sustainable
practices. According to Gerster (2011), the sustainability approach to banking (and
finance) can be expressed in the business area in a comprehensive way through
products (including project financing, funds), outreach (retail, including SMEs,
microfinance), private banking, investment banking, processes, and logistics. All of
these financial services implicate and support the process of sustainable
development and reduce ESR risks.

Sustainability is a leading criterion in the decision-making process in sustainable
finance with respect to financial markets and private entities as well as in public
finance. State and self-governing entities play a key role in implementing and
supporting the sustainable finance concept. There is some empirical evidence that a
positive association exists between higher public revenue (as a % GDP) and income
inequality reduction, as well as the key role of public social spending on human
development. This is not the only factor determining the importance of a redis-
tributive policy as an instrument supporting sustainability. A redistributive policy
also determines the assets and capital allocation between the private and public
sectors for equity and sustainable development in order to promote financial
transparency, which could facilitate tackling harmful tax competition and the tax-
ation of mobile capital and financial wealth (Kohler 2015). Sustainability in finance
is also expressed by effective debt management, which means that state authorities
need to control the public deficit and debt level effectively since excessive deficits
and debt create negative effects and costs for society.

5 Definition of Variables

Peace and security, freedom, development and the environment remain prominent
aspirations today, and it has been increasingly acknowledged that they are closely
interconnected. Insufficient level of development can significantly threaten the peace
and security, and vice versa. Development provides the capacity to sustain nature’s
life-support systems, but can also threaten them, in turn setting back development.
Strong interdependencies are now recognised among the economic, social and

14Given the inter-temporal character of financial transactions and the high degree of asymmetric
information and the resulting agency problems, legal institutions play an especially important role
in the financial sector. Among the institutions that financial economists have focused on are those
governing agency relationships, such as the rights of secured and unsecured creditors vis-a-vis
borrowers in- and outside bankruptcy and the rights of minority shareholders vis-a-vis
management and blockholders, as well as institutions that help overcome information asymme-
tries, including the quality of accounting and auditing frameworks and systems of credit
information sharing (Beck 2010).
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environmental dimensions of sustainable development. In its original version, sus-
tainable development objectives have been widely defined along three dimensions:
economic, environmental and social or ecology, economy and equity (3E) (UNDESA
2014). Following the consideration of sustainable development in the context of a
three-dimensional model and its proposed extension with a fourth pillar (UN DESA
2014), the variables in this research can be properly classified into four groups with
each representing the economic, social, environmental or institutional dimension.
The variables selected for the purpose of the research are explained in turn.

The economic group includes the real GDP per capita, ease of access to loans,
soundness of banks and misery index. Real GDP per capita (Y) is used as a proxy for
economic development and represents the dependent variable in the model. The
values for this variable are calculated using constant prices in 2005 and for calcu-
lation purposes are included as logarithms. Ease of access to loans (EAL) is an
indicator developed by the World Economic Forum for the Global Competitiveness
Index to signify how easy businesses can get bank loan only with a good business
plan and no collateral. Countries are ranked on a scale from 1 to 7, with 1 denoting
most difficult and 7 least difficult conditions. In general, one would logically expect
that greater ease in getting bank boosts the private sector and supports higher eco-
nomic development; the Global financial crisis, however, confirmed that an extre-
mely high ease of extending loans may end up with disastrous effects on the
economy. Soundness of banks (SB) is another constituent indicator of the Global
Competiteveness Index, which shows the level of soundness of banks in terms of the
necessity for their recapitalisation. The indicator ranks countries on a scale from 1 to
7, where 1 indicates an extremely low soundness with high necessity of recapitali-
sation and 7 indicates healthy banks with sound balance sheets. Banks with sounder
balance sheets are of key importance for ensuring financial stability. The higher
financial stability, the higher prospects for ensuring long-term economic develop-
ment. The last variable in this group the misery index (MI), first developed by Arthur
Okun, sums up the unemployment rate with the inflation rate and assumes that
higher values of these rates both increase the economic and social costs, putting
downward pressures on economic development.

The social group includes the quality of educational system (EDU), also part of
the Global Competitiveness Index, which shows how well the educational system
confronts the needs of a competitive and market economy. Similarly to the ease of
access to loans and soundness of banks, this indicator assigns values on a scale from
1 to 7, with 1 indicating a very low quality of educational system and 7 indicating a
very high quality of educational system. It is a pure convenience to assume that
higher quality of the educational system increases the productivity of the labour
force, improves the innovation capacity and positively affects the economic
development.

The environmental group includes the energy intensity (ENI), calculated as total
primary energy supply per capita, as a proxy for the level of energy supplied in the
economy. Higher levels of this variable point out to a higher energy-intensified
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production and may have positive effects on economic development; however, this
assumption cannot be taken into account so strong, as its values also depend on
other factors (e.g. effects of climate change, population growth, and population
density). De Cian et al. (2013) have more intensively studied the energy intensity
by decomposing the aggregate energy intensity into two components: (i) changes in
industrial activity composition (structural effect) and (ii) changes in sectoral energy
intensity (technological effect).

The institutional group includes the burden of government regulation (BGR),
included in the Global Competitiveness Index, which is associated with bureau-
cracy red tape and shows how burdensome is for businesses to comply with gov-
ernmental administrative requirements in their country. On a scale from 1 to 7, a
score of 1 denotes highest burden, while a score of 7 lowest.

A complete review of the selected variables with their description, notation and
value can be found in Table 1.

Table 1 Definition of variables

Group Variable Description Notation

Economic Real GDP per
capita
Ease of access
to loans
Soundness of
banks
Misery index

Logged value of GDP per capita at
constant prices in 2005
Score on a scale from 1 to 7 (1 = most
difficult; 7 = easiest)
Score on a scale from 1 to 7 (1 = least
sound; 7 = soundest)
Absolute value of the sum of
unemployment rate and inflation rate

Y
EAL
SB
MI

Social Quality of
educational
system

Score on a scale from 1 to 7 (1 = very low
quality; 7 = very high quality)

EDU

Environmental Energy intensity Total primary energy supply per capita ENI

Institutional BGR Score on a scale from 1 to 7 (1 = most
burdensome; 7 = least burdensome)

BGR

Other Year dummy
for 2010
Year dummy
for 2011
Year dummy
for 2012
Year dummy
for 2013

Dummy variable capturing the
year-specific effects in 2010
Dummy variable capturing the
year-specific effects in 2011
Dummy variable capturing the
year-specific effects in 2012
Dummy variable capturing the
year-specific effects in 2013

D2010
D2011
D2012
D2013

Sources IMF World Economic Outlook Database, OECD Data and World Economic Forum
Global Competitiveness Reports
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6 Empirical Research and Results

This section includes an empirical research on the role of sustainable finance for the
ensuring of sustainable economic development across the OECD members15 in the
2008–2013 period. As the data obtained for the research are cross-sectional, cov-
ering 34 countries for 6 years, the study employs a panel regression analysis. In its
simplest form, a static panel regression model takes the following form:

yi;t ¼ ai þ bixi;t þ vi;t; ð1Þ

where yi;t is the dependent variable; ai is the time-invariant individual effect; xi;t is a
time-invariant matrix of explanatory variables; bi is a vector of regression coeffi-
cients; and vi;t ¼ ui;t þ ei;t is the error term, incorporating the unobserved
country-specific effects, i.e. fixed effects, vi;t and the idiosyncratic error ei;t.

The assumption of a static model, however, does not usually hold in practice, as
tendency of persistent values of the dependent variable may exist. This leads to the
necessity of adopting a dynamic panel regression model, which includes lagged
values of the dependent variable as regressors. Assuming that the lag length is one
period, the dynamic panel regression model would be:

yi;t ¼ ai þ hyi;t�1 þ bixi;t þ vi;t; ð2Þ

where yi;t�1 is the one-period lagged value of the dependent variable yi;t; c is the
convergence rate towards the equilibrium level; and anything else remains the same
as in Eq. (1).

The specification of Eq. (2), albeit capturing the tendency of persistent values of
the dependent variable over time, may still suffer from other econometric problems.
One such problem that usually occurs is endogeneity of the explanatory variables,
implying correlation between regressors of the explanatory variables, i.e. the
endogenous variables, and the error term. In fact, causation does not always stem
from the explanatory variables but it may run in both directions. For instance,
soundness of banks or quality of educational system can lead to changes in real
GDP per capita but it is worth taking into account that changes in these two
variables can be strongly affected by the overall conditions in the economy.
Another problem may be the existence of correlation between the time-invariant
country characteristics, i.e. the fixed effects, and the error term. A solution to these
problems was first proposed by Anderson and Hsiao (1981), who developed
instrumental variables (IV) estimation by taking the first difference of the regression
equation to eliminate the fixed effects and utilising higher lag-order values of the

15The empirical research includes all OECD members. These are: Australia, Austria, Belgium,
Canada, Chile, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary,
Iceland, Ireland, Israel, Italy, Japan, South Korea, Luxembourg, Mexico, Netherlands, New
Zealand, Norway, Poland, Portugal, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey, the
United Kingdom and the United States.
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dependent variables as instruments in the model, leading to increased asymptotic
efficiency. Arellano and Bond (1991) made improvements of the Anderson–Hsaio
estimator by implementing a generalised method of moments (GMM) estimation
rather than IV estimation to the same set of instruments and thereby achieving
higher asymptotic efficiency with lower variance. Another important property of the
Arellano–Bond GMM estimator is its usefulness in panel data analyses with short
time dimension and large country dimension.

Because of the properties mentioned above, the study in this paper employs a
balanced dynamic panel regression analysis using the Arellano–Bond GMM esti-
mator of the following form:

Dyi;t ¼ Dhyi;t�1 þDbixi;t þ didt þDei;t; ð3Þ

where D is a sign for the difference of the regression equation; dt is a matrix of year
dummy variables; di is a vector of regression coefficients; and anything else remains
the same as in Eqs. (1) and (2). It should be noted that a full set of year dummy
variables were introduced in the model to control for the unobserved macroeco-
nomic effects that may cause significant changes in the dependent variable over the
course of the years. Also, Eq. (3) includes only the idiosyncratic error ei;t, as the
time-invariant fixed effects captured in ui;t have been eliminated by taking first
difference:

Dvi;t ¼ ðut � utÞþ ei;t � ei;t�1
� � ¼ Dei;t:

The results of the panel regression analysis are reported in Table 2. Statistically
significant coefficients were estimated for the lagged real GDP per capita, sound-
ness of banks, misery index and energy intensity, while the estimated coefficients
for the ease of access to loans, quality of educational system and burden of

Table 2 Estimation results Variable Coefficient Standard error t-statistic

logY(−1) 0.491810*** 0.023521 20.90917

EAL −0.006622 0.005979 −1.107469

SB 0.012883*** 0.003258 3.954073

MI −0.004357*** 0.000373 −11.69531

EDU −0.009723 0.005875 −1.654872

ENI 0.040462*** 0.007313 5.532481

BGR 0.003442 0.005916 0.581803

D2010 0.044473*** 0.002288 19.44117

D2011 0.008203*** 0.002002 4.097943

D2012 −0.005496*** 0.001640 −3.350975

D2013 0.003470 0.002134 1.625769

***, ** and * denote statistical significance at the level of 1, 5
and 10 %, respectively
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governmental regulations are statistically insignificant. Additionally, all statistically
significant coefficients exhibit strong significance at the level of 1 %.

The positive coefficient of the lagged real GDP per capita shows that the initial
level of real GDP per capita positively affects its future movement. The absolute
convergence rate of 0.492 points out that convergence occurs at a high speed and
that the real GDP per capita would increase by about 0.48 % had its initial level
increased by 1 %.16 This confirms that the economic development across the
OECD members can be properly considered a dynamic process, in which the initial
level of real GDP per capita significantly impacts its future movement.

Positive effects were estimated for the soundness of banks, energy intensity and
burden of government regulations. Following the Global financial crisis, largely
triggered by the developments in the financial sector and banks’ aggressive beha-
viour primarily in the OECD members, the banking regulators have been looking
for policies that enjoin more prudent behaviour in order to ensure greater financial
stability. Such policies usually require recapitalisation towards greater proportion of
equity hold and thereby increasing balance sheet’s soundness. The positive impact
of the soundness of banks on the real economic growth shows that the policies
supporting more prudent bank behaviour, albeit reducing banks’ credit potential,
are supportive in the assurance of economic development. In connection with the
magnitude of this impact, the estimated coefficient of 0.013 implies that an increase
in the score by 1 would increase the real GDP per capita by 1.3 %.17 The finding
about the positive impact of the energy intensity is consistent with the assumption
that higher energy-intensified production may have positive effects on economic
development. Technological improvements have always been common for OECD
members, bringing the sectoral energy intensity on a higher level. Since changes in
technology are generally seen as significant contributor to the level of economic
development, their role in increasing energy intensity can be properly considered a
channel to higher economic development. The magnitude of the positive effects
through the estimated coefficient of 0.040 implies that an increase in energy
intensity by 10 % would be associated with an increase of the real GDP per capita
by about 0.41 %. The positive impact of the burden of government regulations
would mean that any decrease in the number of regulations and the associated cost
that the businesses have to bear brings up the real GDP per capital and increases the
level of economic development; but the impact is statistically insignificant and
therefore the demonstrated relationship cannot be considered as reliable.

16Since the values of both the real GDP per capita as dependent variable and its lagged value as
independent variable are expressed as logarithms, the increase in real GDP of 4.8 % given the
increase in its lagged value by 10 % and the estimated coefficient of 0.492 is calculated as follows:
0.48 � (1,010.492 − 1) � 100.
17Since the values of the real GDP per capita as dependent variable are expressed as logarithms
and those of the independent variables except the lagged value of real GDP per capita are
expressed as real numbers, the increase in real GDP of 1.3 % given the increase in the score for
soundness of banks by 1 and the estimated coefficient of 0.013 is calculated as follows:
1.3 � (e0.013 − 1) � 100. The changes in the real GDP per capita are calculated in the same way
for the other independent variables as well.
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The estimated coefficients for the ease of access to loans, misery index and
quality of educational system show that all these variables have negative impact on
the real GDP per capita. A negative impact of the ease of access to loans can be
conveniently linked to the Global financial crisis and its aftermath in increasing
banks’ prudent behaviour and posing more stringent bank regulations. In fact, the
rising difficulty in getting bank loans after the crisis can be perceived as a way to
primarily avoid adverse selection and moral hazard in order to ensure financial
stability. However, this finding is statistically insignificant and cannot be taken into
account with much credit. In concordance with the theory, the misery index neg-
atively affects the real GDP per capita at a rate of 0.004, which suggests that an
increase of the index by 1 % would bring down real GDP per capita by 0.4 %. As
the effects from the Global financial crisis resulted in increased unemployment rates
across OECD members and low interest rates that eventually lead to lower inflation
rates, many countries faced difficulties in bringing back their economies on the
growth path and experienced relatively modest economic growth. Also, the nega-
tive impact of the misery index on the real GDP per capita is most likely driven by
the increased levels of unemployment, which implies that policies aimed at
decreasing the unemployment to the pre-crisis levels are welcome in boosting
economic growth and increasing the level of economic development. Finally, the
estimation results point out to negative effects of the quality of educational system
on real GDP per capita, which is a bit illogical and ambiguous, but can be ruled out
as irrelevant because of the statistical insignificance of the coefficient.

Despite the statistically significant effects of the explanatory variables, it is to be
noted that the results also show significant effects of all year dummy variables
except for 2013, meaning that changes in the nominal GDP per capita may be
caused by other factors not captured in the model. Specifically, the estimated
positive coefficients of 0.044 in 2010 and 0.008 in 2011 point out that effects of
these factors would increase real GDP per capita by 4.5 % in 2010 and 0.8 % in
2011, respectively; the negative coefficient of −0.005 in 2012 indicates to a decline
in real GDP per capita by 0.5 % as a result of the year-specific effects.

7 Concluding Remarks

The role of sustainable finance in creating conditions for sustainable economic
development have become an important topic of interest in the recent period, as
many economists are trying to estimate the effect that the social, environmental,
institutional and the financial inclusion policies on ensuring sustainable economic
development. To that extent, many international economic institutions and regu-
latory bodies have expanded their focus of interest towards the development of
indicators that capture the effects of these policies.

The study in this paper contributes to the literature by employing variables that proxy
for the economic, social, environmental and institutional policies. The results generally
support the economic theory and confirm that policies directed towards more stringent
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bank regulation, technological improvements and higher energy-intensified production
create a positive base for sustainable economic development.

However, the analysis shows that year-specific effects are present and signifi-
cantly affect the economic development, implying that it is very difficult to develop
a model which will include exactly those variables that contribute the most. Other
limitations of the study are the unavailability of data and the relatively short time
series for performing one such analysis.
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The Role of Social and Environmental
Information in Assessing the Overall
Performance of the Enterprise

Camelia Catalina Mihalciuc and Anisoara Niculina Apetri

Abstract
The entities, that relate increasingly more to the concept of sustainable
development and who engage in sustainable development actions, communicate
and transmit to markets a more transparent image, through the use of
extra-financial information, but without forgetting their economic role, fixing
the ethical rules and applying operating principles that take into account the
interests of all partners. In terms of performance of an enterprise, it can not only
appreciate from the financial perspective, as necessary the use of extra-accounting
information, especially those environmental and social. The objective of this
paper is to present on the one hand, the annual reports types that may be published
by economic entities, with respect to their social and environmental impacts, on
the other hand to show that, increasing the performance of organizations involves
combining a sustainable strategy that does not neglect any moment the purposes
of all the stakeholders and above all to respect social and environmental
principles. To respond to new information needs created as a result of the
awareness of the economic entities responsibility towards stakeholders, in the
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theory and practice of financial reporting appeared reporting models that are
based on stakeholder requirements, for ethical corporate information, environ-
mental and social information.

Keywords
Sustainable performance (global performance) � Corporate social responsibility
(CSR) � Non/financial reporting � Social and environmental balance-sheet �
Triple bottom line (TBL)

1 Introduction

Through this paper, the authors want to highlight that a coherent CSR—Corporate
Social Responsibility strategy, based on integrity, strong values and a long-term
approach generates obvious benefits to the company that administers and con-
tributes positively to the welfare of society.

Financial performance encompasses all aspects of the entity’s economic inter-
actions, including traditional indicators used in financial accounting, while sus-
tainability performance includes, besides the financial performance also the
financial non-performance, such as environmental and social performance. The
approach of this work aims to present first the concept of sustainable performance
and to achieve this performance by involving organizations in CSR acts, as well as
presenting the integrated reporting of these organizations. In this way, one shall
take into account the process of highlighting the importance of non-financial
reporting of the economic entities, as this form of reporting is increasingly
worldwide used, providing a large range of benefits, and companies realize this way
that a company’s success is not measured only through financial results but also
through their engagement in acts of protecting the environment and society.

2 Aspects of the Concept of Sustainable Performance
(Global Performance)

To say that something is performing one will always make a comparison between
results and a benchmark, and when we refer to economic entities the benchmarks
can be multiple: competition, situations in the past, objectives.

In the economic field, the performance can be defined according to various
criteria:

• based on the level of achievement of the objectives set;
• based on value creation;
• based on the productivity and efficiency of the enterprise.
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The performance of a company is measured and evaluated using the accounting
tool, because accounting represents the main source of information for interested
users in measuring performance (Tabara 2006).

Depending on the interests of users of the financial accounting information,
performance is defined and measured differently. Shareholders and potential
investors are interested in the profitability of investments, managers aim at the
world-wide performance of the company, creditors and suppliers are interested in
company’s solvency and stability. As we can see, performance measurement is
based on the objective of interested users.

In general terms, financial performance includes all aspects of the entity’s
economic interactions, including traditional indicators used in financial accounting,
and also intangible elements that does not typically appear in the financial state-
ments. Financial indicators relate primarily to the profitability of an entity and are
intended to provide information for both the entity’s management and its share-
holders. But in the context of sustainability reporting, economic indicators are more
focused on how an entity affecting economic stakeholders that interact directly or
indirectly. Therefore, the main purpose of economic performance measurement is to
detect changes in the economic status of stakeholders, as a result of the activities of
the entity, not only recording changes in the financial condition of the entity. In
some cases, the existing financial indicators can directly assess these changes, but in
other cases, different measures may be required such as the reformulation of tra-
ditional financial information to emphasize the impact on stakeholders.

It often happens that a company’s performance to be analyzed just through profit
or loss. This analysis does not provide comprehensive information on the overall
performance; it only provides an image of the financial performance because users
can not know how it was obtained that result, which were the “flows of income and
expense that explain this result” (Tabara 2006).

Company’s performance does not simplistically refer only to the higher
accounting results, respectively maximum profitability, stable financial balance,
ability to generate cash necessary for the operation and expansion into perspective,
but it should cover all aspects of non-financial and financial aspects of its business.

Nowadays, the concept of performance has evolved to a comprehensive
approach including financial aspects and non-financial aspects, which are primarily
concerned with elements of social responsibility. To improve their performance, the
entities are turning to certain activities that meet social and environmental safety
and reliability requirements, namely the environmental and social performance.
Thereby, short-term programs may include aspects of risk improvement, imple-
mentation of new control standards and business integrity management. The long
term programs aim at improving the risk management and quality performance.

The environmental aspect of the performance of a company refers to the impact
on natural systems, including ecosystems, soil, air and water. It is particularly
important to provide information on the environmental performance both in
absolute and relative values. The absolute figures give an idea of the size, scope or
impact, which allows the user to analyze performance in the context of wider
systems. The figures expressed in percentage illustrate the effectiveness of the
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company and allow comparisons between entities of different sizes. Companies are
encouraged to report individual performances to broader ecological systems in
which they operate. For example, companies could report the amount of environ-
mental pollution capacity (local, regional or global) to absorb emissions. Envi-
ronmental performance includes information characterizing the quantity of energy
consumed and its origin, treatments applied to resource, management of emissions,
waste, residues, etc., how to land exploitation and management of the environment
in which the entity exists and operates.

Social performance can be measured by analyzing the impact of the company on
stakeholder at local, national and global level. In some cases, the indicators of social
performance influence the intangible elements of a company, such as human capital
and reputation. Social performance focuses on the interactions between company,
human resource engaged and any other individuals with whom contacts are
established. Social Performance Indicators include: relations between employees,
labor health and safety and human resources, the report wage/cost of living,
elimination of discrimination, respecting the rights of local communities, impact on
community development, customer satisfaction etc.

There is a broad consensus on social performance indicators in comparison with
indicators of environmental performance. These indicators identify specific aspects
of performance on labor practices and human rights, and broader issues that have an
impact on consumers, communities and other stakeholders in society. Some social
performance indicators differ considerably in nature from the economic and envi-
ronmental performance indicators. Many of the social issues that are the subject of
performance indicators are not easy to quantify, so a number of social indicators
are, in fact, qualitative measures of the systems and activities of a company, such as
policies, procedures and management practices. These indicators do not refer to the
general policies, but specific social issues, narrowly set, such as forced or required
labor and freedom of association.

Corporate social performance is a concept on which literature has not yet
accepted a universally definition. For the first time, this term was created by the
american author S. Prakash Sethi (1975), enriched by Carrol (1979) and redefined
by Wartick and şi Cochran (1985). These authors have traced the evolution of
corporate social performance model, focusing on three challenges of the concept of
social responsibility: economic responsibility, public responsibility and social
perceptiveness. At the base of, the idea related to corporate social performance is
“recognition of ethical obligations of organizations and the needs to respond
pragmatic to social pressures” (Cochran 2007).

Also, for Wartick and şi Cochran (1985), corporate social performance requires
“Integrating social responsibility principles (economic, legal, ethical and discre-
tionary), processes of social responsiveness and of the programs and policies aimed
to fulfilling social objectives (management objectives)”.

According to other authors (Zeller et al. 2003), “social performance transposing
into “the organization’s relations with its customers and other stakeholders”. Social
performance may represent also “the process of response of business to social
relations through policies and projects enterprise” (Zhang and Ma 2011).
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Social performance is related to “social problems that are relating to the envi-
ronment, strategic governance, labor relations and stakeholder management” (Nin
Ho et al. 2012).

For certain industry sectors or companies, discussions of sustainability perfor-
mance become practical when the social or environmental issues affect the ability of
companies to expand operations or harm the reputation or brand. New codes of
corporate governance bring to the fore the debate on sustainability risk. New
methodologies are needed to connect the economic performance of social and
environmental. Like the standard tools of economic analysis, basic concepts should
focus on individual industries so as to provide performance comparable and
understandable models.

Items like safety, society and global performance are addressed by the new
management systems that companies currently implementing them. The aim is to
cover a large range of information on compliance, risk management, governance
and performance evaluation, to ensure both present information and clues to the
future and be a basis for responsible reporting.

3 Corporate Social Responsibility (CSR)—Profitable
Business Strategy

A strategy, by which companies gain from an economic point of view, by improving
social and ecological environment in which they operate, becomes certainly a good
and fair approach. Thus, corporate social responsibility is a profitable business
strategy, positively correlated with corporate financial performance, as long as they
remain with the economic objective as their primary scope of activity.

In order to constitute a benefit both for society and for company, corporate social
responsibility must always maintain a balance between costs and benefits of social
involvement induced by taking on social initiatives. (Iamandi and Filip 2008).
Finding this balance point is, in fact, the current issue of world-wide companies,
given that they were already aware of the need to involve in the problems of
society.

The concept of Corporate Social Responsibility (CSR) has occurred since the
early 1970s, consisting of continuous voluntary commitment of a company to
behave ethically and contribute to economic development while improving the
quality of life of the workforce and their families, and the local community and
society in general.

Corporate social responsibility (CSR) is a concept whereby organizations serve
the interests of society by taking responsibility for the impacts of their activities on
customers, employees, shareholders, communities and the environment in all
aspects of their operations (Muresan 2010).

Socially responsible companies take into account their impact on communities
and the environment when making decisions, balancing stakeholder needs with
their need to make profits.
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Among the advantages of applying the Corporate Social Responsibility are as
follows (CODECS 2010):

• CSR can be an advantage in recruiting and retaining staff. CSR contributes to
improving the company’s image in the eyes of employees and the population,
especially if people are convinced to help each individual level, paying money
from his own pocket to raise funds intended for good causes, or when directly
involved in volunteering in their community.

• RSC helps to anticipate and manage the risks. A reputation built carefully in years
can collapse overnight because of corruption scandals or because of environ-
mental disasters, which attract unwanted attention from legislative and judiciary
bodies,—or from the media. Creating a corporate culture of accountability for
their own actions can help protect reputation in case of scandals or accidents.

• CSR can contribute to winning customer’s loyalty by creating a distinct image
of the organization, based on ethical values. Every company struggles to stand
out from among its competitors to differentiate in the eyes of consumers,
offering them the so-called “unique offer for sale”. CSR can fulfill an important
role in attracting customer loyalty, demonstrating that the organization shares
the distinctive set of ethical values. They benefit from such an advantage not
only organizations providing products to market, but also those that provide
services to other companies, if they build a reputation of integrity, best practice
and environmental responsibility.

• CSR can help protect the company from political interference. Organizations are
striving hard to avoid distortions caused by tax and regulatory systems. By that
takes one voluntarily, accountability measures, a company can convince regu-
lators, and the general public, it takes very seriously things like health and
safety, protecting diversity and the environment thus avoiding the intervention
from outside. This also applies to companies who need to justify higher profit
rates and high levels of rewarding their members. Finally, companies that are far
away from their home country can ensure good corporate citizens if they prove
that respects local laws and standards on labor or environmental protection.

There are four dimensions of corporate social responsibility, namely economic
responsibility, legal responsibility, ethical responsibility, discretionary responsi-
bility (Coelho 2011; Carroll 1979).

Economic Responsibility—First of all, companies represent the basic economic
unit in society. As such, they have a responsibility to produce goods and services
that society needs and then selling them for a profit. Companies must be managed
in a way that can be economically sustainable. They must fulfill their contracts with
suppliers on time; they must pay their employees properly, etc., which can be
difficult when dealing with financial problems.

Legal Responsibility—refers to the hope that companies will comply with the
established laws of society to regulate competition in the market. Companies have
thousands of legal responsibilities governing almost every aspect of their operations
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and products including consumer laws, laws on the environment, on employment,
etc.

Ethical Responsibility—refers to society’s expectations to go beyond the law,
such as the hope that companies will carry out their business in a fair and equitable
way. This means that companies are expected to do more than comply with the law,
also make proactive efforts to anticipate and meet society’s norms, even if those
rules are formally adopted in law.

Discretionary Responsibility—refers to society’s expectations to be good citi-
zens. This may involve things like philanthropic programs to benefit a community
or a nation.

In 2008, Carroll and Buchholz authors have introduced in their writings the
concept of overall social responsibility, as follows: “Economic Responsabili-
ties + Legal Responsibilities + Ethical Responsibilities + Philanthropic Responsi-
bilities = total CSR” (Carroll and Buchholtz 2008). Also, there have been identified
three dimensions of social performance: “Social responsibility, social perceptive-
ness and the solving of social problems of stakeholder” (Carroll and Buchholtz
2008).

CSR is characterized as firm obligation of a company to act beyond the legal
obligations or restrictions imposed by economic and pursue long-term goals to
benefit the community. That company is held responsible not only with the owners
(shareholders), but also with customers, suppliers, employees, government bodies,
creditors, local communities, public opinion.

In this context, a manager of a socially responsible company has several cate-
gories of ethical obligations. These obligations branch in four directions to four
groups interested in that business, namely (Muresan 2010):

• to shareholders—these obligations relate to the a proper management, loyalty,
information, transparency, confidentiality;

• to employees—these obligations relate to fair remuneration, professional
development, respect for privacy, respect the right of petition;

• to customer—these obligations relate to product /service quality, ensure safety,
the information;

• to the community—these obligations relate to environmental protection, con-
tribution to solving social issues, respect for cultural diversity.

The literature shows a chronological summary of the three approaches to CSR,
each including an approach and going beyond coverage as the previous one:
(Iamandi and Filip 2008).

(a) The approach of corporate responsibility as an obligation only to shareholders
(Shareholder approach): This is the classic approach of corporate social
responsibility. This approach assumes that the basic objective of the company
is to make profits for shareholders and social responsibility actions not related
to the company’s obligation.
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(b) The approach corporate responsibility as an obligation to all stakeholders
(Stakeholder approach): This means that companies are accountable to their
shareholders and to the stakeholders alike.

(c) Addressing corporate responsibility to society as a whole obligation (Societal
approach): This is the most comprehensive approach to corporate social
responsibility which requires that companies are responsible to society as a
whole because companies are components of the social environment.

4 Non-financial Performance Reporting Tools
of a Company

In order to report the non-financial performance, companies present in the financial
reports the following types of reports: balance social, environmental balance, Virtue
Matrix (Matrix Morality) and other multidimensional reports, covering practical
way integrated reporting companies.

4.1 Standardization of Non-financial Reporting

Due to more frequent use of environmental and social balances there was an attempt
to standardize them, of their content and reporting process, in order to provide
transparent and comparable information.

Process Standard—represents a set of coordinates designed to improve the
economic and social reporting in a company. This helps businesses to design an
efficient reporting.

Content standard—involves content identification and normalization of the
document, assuming that this document is the result of a process based on dialogue
with stakeholders.

The balance sheet reporting was standardized by AA1000, Q-RES, and
Copenhagen Charter. The content of a balance sheet is covered by GRI (Global
Reporting Initiative), GBS (Italy), LBG.

The advantages of these standards are as follows: it can be adopted in a way that
is quick and easy, allows a comparison of the outcomes due to the standardization
document. And a disadvantage may be that it can happen from year to year only
figures to change the document, as in the case of the balance sheet.

Global Reporting Initiative (GRI) is a non-profit organization that works towards
a sustainable global economy by providing guidance in implementing sustainability
reports. The headquarters of the Organization is in Amsterdam promoting the view
that corporate reporting on economic, social and environment performance should
be a routine comparable to financial reporting type (GRI 2014).

GRI has initiated and developed a comprehensive framework of sustainable
reporting that is widely used worldwide. The framework enables organizations to
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measure and report all economic performance, environmental, social and gover-
nance—the four key domains of sustainability (GRI 2014).

The framework of reporting—which includes guidelines on sustainable report-
ing, sector guidelines and other resources—allows a more transparent organization
on economic, environmental, social and governance performance. This trans-
parency and responsibility make stakeholders have trust in organizations, and can
lead to many other benefits. Thousands of organizations of all sizes and in all
sectors use the GRI, in order to understand and communicate their sustainability
performance.

Over the years there have been several versions of the Sustainable Reporting
Guidelines, penultimate version was G3.1. G3.1 which included expanded guidance
for reporting on human rights, local community impacts, and G3.1 was launched in
March 2011. Also, the latest version is G4, the fourth generation of the Guidelines,
which was launched in May 2013, being the most comprehensive sustainability
reporting guide available today (GRI 2014).

It consists of two parts: the first part contains guidelines on how to make
reporting and the second part contains instructions on what should report including
information on the profile and the company’s strategy, performance indicators and
the approached management.

Performance indicators are organized into three categories: Economic, Social
and Environment. The social category is broken down into three sub-categories
Labour, Human rights, and Society and product responsibility.

Performance indicators are organized into three categories: Economic, Social
and Environment. The social category is broken down into three sub-categories
Labour, Human Rights, Society and Product Responsibility.

The principles for defining the contents of the report are intended to help
organizations provide transparent and designed to identify information to be
reported.

There are four principles defining the content of the report, namely:

1. Include stakeholders—the organization must provide information on how to
identify stakeholders, and explain how they have responded to their reasonable
expectations and interests a.

2. Background of sustainability—the report should present the company’s per-
formance in the context of sustainability.

3. Materiality—the report should cover topics and indicators that: reflect the
economic, social and environmental significance of the organization; substan-
tially influence the assessment and decisions of stakeholders.

4. Completeness—Coverage of material topics and indicators and define the
boundaries ratio should be sufficient to reflect the significant economic, envi-
ronmental, and social impact and permit to interested parties to evaluate the
performance reported by the organization in the reporting period.

The principles for defining the quality of the report are designed to ensure the
quality of the reported information, including fair presentation and they are:
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1. Balance—report should reflect both the positive and negative aspects of the
organization’s performance to enable a reasoned assessment of overall
performance;

2. Accuracy—reported information should be sufficiently accurate and detailed for
stakeholders to assess the reporting organization’s performance;

3. Actuality—reporting is done by an established timetable and information
becomes available in time for stakeholders in order to make informed choices;

4. Comparability—The issues and information should be selected and reported
consistently. reported information should be presented in a manner that enables
stakeholders to analyze changes in the organization’s performance over time and
can make comparisons with other companies;

5. Clarity—the information should be written in an easily understandable way and
accessible to all persons using the report;

6. Trueness (Veracity)—Information and processes used in the preparation of a
report should be gathered, recorded, compiled, analyzed and presented in a way
to allow examination and determining of their quality.

After they finished up the report, companies must have applied to the
self-declared GRI Reporting Framework. There are three levels of application A, B
and C, depending on its complexity (whether they have passed through all the
stages GRI stages). It is recommended that organizations use also an external
confirmation of the level of implementation. Plus status—“+“—can be added to an
application level, when the sustainability report was externally assured (GRI 2014).

4.2 Social Balance Sheet

The best tool to give visibility to the questions and needs for information and
transparency of the target audience is social balance. That use of a model for
reporting on the quantity and quality of the relationship between society and ref-
erence groups represented by the entire community seeks to establish a homoge-
neous, timely, complete and transparent framework of the complex interdependence
of economic, intrinsic and socio-political factors and resulted from choices taken.
(bilanciosociale.it 2000).

Social balance sheet represents the main tool for sustainability reporting as a tool
for non financial reporting, whereby companies that practice social responsibility
communicate transparently with its stakeholders. So far, the social balance sheet has
been described as a final document containing the results, targets and actions taken
to emphasize the socially responsible behavior of an undertaking. The balance must
contain both the positive and negative issues facing society. It should be written in
plain language, clear and transparent for all stakeholders to be understood.

The first types of social balance sheets were drawn up in the late 60s early 70s.
In the early years of the advent of social balance, they have spread widely in the
world (Europe and the United States).
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Social balance sheet development stages are:

1. 80s—a stage of stagnation;
2. 90s—s stage when the social balance spread most of all;
3. from 2000 to present—a stage of institutionalizing the balance (try their

standardization)

At an international level, the social balance by different names such as: Social
Audit, Social Accounting, Social Balance Sheet and Intellectual Capital.

The social balance sheet can be used as an external communication means,
means for improving internal management organization, means of developing
social strategies and as a means of identifying social mission.

Social balance is a very important tool, a fundamental means for developing
public relation activities to enhance social and industrial relations.

The objectives of a social balance sheet are (bilanciosociale.it 2000):

• enable the company to know their role in society;
• be a tool for comparing the results with existing needs, providing information

about the social objectives;
• provides information on the social objectives;
• demonstrate that the company goal is not only to make profit but to provide

added value to the community;
• help develop democracy and transparency in the company’s activities;
• to become a reporting tool if the undertaking social actions have consequences

in terms of usability, legitimacy and effectiveness.

4.3 Environmental Balance Sheet

A growing attention of public opinion and governments on environmental issues
related to production activities led companies to use communication tools purely
environmental.

Environmental balance sheet is a document that describes the main relationship
between company and environment. This document is published voluntarily aimed
at direct communication between the company and the public interested in envi-
ronmental issues (bilanciosociale.it 2000).

Environmental balance sheet can contain various indicators such as: (bilan-
ciosociale.it 2000):

• environmental management indicators that assess efforts in controlling the
environmental aspects;

• absolute environmental indicators, which measure impact factors generated by
the company;

• environmental performance indicators, to assess the ecological efficiency by
decoupling from fluctuations in production;
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• potential effect, which assess possible damages that the company could produce
as a result of its work;

• effect on the environment, which assess real change of environment as a result
of company’s work.

Environmental audit can be divided into two main categories related to size of
the related company:

• environmental position balance sheet, where data and information relates to
individual plants or factories;

• corporate environmental balance sheet, the information and data refer to a
company with several fields of activity.

The main benefits that the company receives from the preparation of such
documents consists in monitoring all environmental aspects identified in the fol-
lowing situations: analysis of environmental costs and waste; considering invest-
ments in technologies with reduced environmental impact; evaluating the level of
protection and improving the area where it operates; identifying the critical factors
related to the activities and measures taken to improve the environment; building a
monitoring network that allows to develop an environmental management system
(EMAS or ISO14000); developing effective communication environmental tools
with the local population and public administration.

4.4 Virtue Matrix

In order to assess their performance and develop a CSR strategy, companies can use
the Virtue Matrix. This instrument consists of four quadrants (top side comprises:
Strategic Frontier and structural Frontier and bottom side includes the following
quadrants: Civil Foundation Choice and Civil Foundation Compliance), which
provides a framework for assessing applications for civilian, government and
stakeholders, while encouraging business leaders to be as innovative in enriching
society as in increasing the welfare of their shares. This concept was introduced by
those from Hardvard Business Review magazine in 2002 (Martin 2003).

The bottom side of the quadrant is the Civil Compliance Choice Foundation,
which is a description of the historical evolution of laws, rules, regulations and
behaviors that underpin civil society. Civil right quadrant Foundation—Imposed
(Compliance) includes laws and regulations that companies must follow. In the
lower left quadrant, the Civil Foundation—Volunteer (Choice), includes habits and
rules that corporations tend to adhere to the choice (Corporate Social Responsibility
Review 2006).

The top left quadrant, Strategic Frontier includes activities for which motivation
becomes intrinsic and whose impact on shareholder value, when the business is
launched, is ambiguous. In this case, the activity once established, produces suf-
ficient positive feedback from customers, employees and other stakeholders as to
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make a positive contribution to creating value to shareholders. Structural Frontier
from upper right quadrant includes activities that are so intrinsically motivated but
also contrary to the interests of shareholders. The benefits of this quadrant primarily
revert to local communities.

Virtue Matrix is a dynamic model, therefore Strategic Frontier actions tend to
migrate to Civil Foundation over time. Successful Strategic Frontier actions tend to
be copied by competitors and become the norm in the concerned industry and
therefore part of Civil Foundation—Volunteers. Structural actions tend to be clearly
established in laws and regulations, becoming part of Civil Foundation—Imposed.

A company with a great commitment to social responsibility Virtue Matrix will
have a strategy that has the following four characteristics: (Corporate Social
Responsibility Review 2006).

1. Construction of mechanisms to ensure that it is in strict compliance with all laws
and regulations of Civil Foundation—Imposed;

2. Initiative in adoption of its industry norms and conventions in Civil Foundation—
Volunteers;

3. Existing ongoing Strategic Frontier projects are of particular importance to
stakeholders in the spectrum of CSR fields;

4. Implement Structural type projects, which are actively building coalitions for
change and overcome external associations with these new initiatives.

This matrix can be a “SWOT analysis of shareholders’. The strengths can be
compared with the Strategic Frontier actions, because these actions bring benefit to
shareholders thus representing strengths for shareholders. Structural actions may be
weaknesses for shareholders, because shareholders such type have no benefit from
these actions, but the contrary—is an extra cost to them. Threats can be compared
with required actions as may complicate activity and opportunities can be compared
with voluntary actions.

Performance indicators are organized into three main categories: Economic,
Social and Environmental. The social category is broken down into three
sub-categories: Labor, Human Rights, Society and Product Responsibility.

Part I of the sustainability reporting guidelines includes principles for defining
the content of the report and principles for defining the quality of the report. (GRI
2014).

The principles for defining the contents of the report are intended to help
organizations provide transparent information and designed to identify information
to be reported.

The four main principles in defining the contents of the report were presented at
point 4.1 Standardization of non-financial reporting.

After companies finished up the report they must have applied to the
self-declared GRI Reporting Framework. There are three levels of application A, B
and C, depending on its complexity (whether they passed through all the stages of
GRI Reporting Framework). It is recommended that companies shall use also an
external confirmation of the level of implementation. Plus status—“+”—can be
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added to an application level, when the sustainability report was externally assured.
(GRI 2014).

At the beginning only large companies resorted to such reporting, but this trend
has extended to SMEs. This growth among SMEs may be because people at GRI
encourages and provides consultations and special packages for small and medium
companies. In 2011, 2810 companies were chosen as model of sustainability
reporting GRI.

4.5 Non-financial Dimension by Reporting
Triple Bottom Line

The idea of TBL Triple Bottom Line was put into circulation by Elkington (1994),
according to which an organization should not be obliged to submit only financial
performance, but also those on its impact on the environment and society—namely
to show which is the total cost of its business (Elkington 1994).

For a sustainable development of a company, issues like strategy and value
creation can not be analyzed in purely financial terms. Companies must apply the
principle of balanced development, relying on various aspects. A well-known
example is the concept of multidimensional performance evaluation focused on the
theory of Triple Bottom Line (TBL). This theory underlies a balanced development
of the economic entity have terms of environmental, social and economic capital
(Savitz and Weber 2006).

The major objective of an economic entity is not simple a profit. Increasingly
more companies began to approach, for a sustainable development of their activity,
a TBL concept—introducing performance at three levels: environmental, economic
and social. (Morschett and Zentes 2010). If they ignore the social and environ-
mental aspects, large companies risks to lose in international market share, to
sustain the costs on greening of the activity areas, and to allocate large sums for
damage control to regain consumer confidence.

In the broadest sense, TBL is a philosophy that guides corporate performance. In
a narrow sense, the concept refers to the tactic measurement, management and
business performance reporting beyond financial dimension and perspective of an
integrated vision of the entity, with clear evidence of the economic, social and
environmental (Caraiani et al. 2010).

Triple Bottom Line designate a concept designed to potentiate the non-financial
dimensions, difficult to assess the performance and accountability of a company.
The concept of Triple Bottom Line (TBL) focuses entities not only on economic
added value, but also the social and environmental values that creates or conversely
destroy them. The strict sense of TBL is used as a framework for measuring and
reporting the performance of a company on three dimensions: social, environmental
and economic (Caraiani et al. 2010).

The social dimension is given by the impact on employees and the local
economy by providing details of employees (gender, location, wages, holiday
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bonuses, dividends or interest paid) or information about payments made for goods,
services received and their place of birth (national or local economy).

The dimension of environement received much more attention than the social
dimension in recent years, although many of the reports were not designed to help
the public. In order to get the reader’s interest about the environmental impact of
business entity reports, it should contain comparative data to allow the public entity
to extract information provided on legislative requirements and achieved the
industry averages.

The economic dimension. Traditional accounting reports represent still the most
important part of TBL reporting. However, we must stress that although much
improved lately, accounting and financial reporting does not provide a lot of
information about particular assessment. Values are still linked to single digits
without using strings of values which, multidimensional aspect, could provide more
information, but would nevertheless be a higher subjectivity. The contribution of
transforming the information and accounting reporting under the concept of TBL is
to express a strategy in simple terms: a company adds value in the short, medium
and long term by, the effective management of economic, social and environmental
performance, and also by creating best opportunities with low risk; company
develops not only value, but by opening three dimensions creates great benefits to
the community and the area in which it exists.

TBL performance requires equal involvement in all three reporting areas of
action: economic performance, social performance and environmental performance.

This classification is based on the conventional model of sustainable develop-
ment. It is possible that by limiting performance indicators to these three categories
may not be able to play a complete picture of the performance of a company, for
several reasons (Caraiani et al. 2010):

• changes suffered to an aspect of economic, environmental and social perfor-
mance may often lead to other aspects of sustainability;

• sustainable development strategies often use one area of sustainability as a
reference point for defining the objectives of another domain;

• the progress of sustainable development entails coordinated action across the
range of performance indicators, rather than random improvement to a whole
range of measurements.

Therefore, in addition to the economic, environmental and social dimension of
the information, it is necessary to add a fourth dimension, namely the integrated
performance.

Given the unique relationship of each company to the economic, environmental
and social system they operate in, we could not identify a standard set of integrated
performance indicators. Based on the reality of worldwide performance reporting,
the integrated indicators were classified into two categories: systemic indicators and
integrated indicators (Caraiani et al. 2010).

Systemic indicators show the activity of a company in relation to the economic
systems and social environment of which it forms part. For example, a company
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may describe her performance against an entire system or relative to a standard,
such as the percentage rate of the total number of accidents at work in a sector of a
particular country, or a certain company can provide the actual number of created
jobs as a proportion of the total number of jobs created in a particular region.

Absolute systemic indicators describe a company’s performance in relation to
limit or capacity of the system of which it is part of. An example would be the
amount of emission of some sort as a proportion of total permissible emissions by a
public authority in a particular region. In general, systemic indicators allow us to
understand the extent to which performance of a company can influence the per-
formance of a larger system. Such indicators are useful for companies operating in a
relatively limited geographical area.

Integrated indicators directly connect two or more dimensions of economic,
environmental and social performance as a proportion. Eco-efficiency measure-
ments (e.g., the amount of emissions per unit of product or the monetary unit of
turnover) are the best known examples. Many companies have proposed stan-
dardized sets of environmental efficiency indicators that measure various modes of
resource use or pollution issues in relation to an economic or productivity indicator.
Integrated indicators effectively demonstrate the size of the positive or negative
impact of any changes produced in a variable.

Literature and practice of the countries that have adopted the method of TBI
reporting, revealed behaviors and attitudes essential for companies to understand
and adhere to a management and reporting system, according to the concept TBL
(Caraiani et al. 2010):

(a) Responsibility acceptance—TBL is based on the assumption that companies
are responsible not only to shareholders, in order to obtain profit, but also to
stakeholders (customers, suppliers, government agencies, employees’ families,
special interest groups) to help according to their interests and potential in
sustainable development;

(b) Transparency—according to a mercantilist conception, companies are required
to be open-minded about their activities and their impact beyond the strictly
financial performance connotation. Accepting the legitimate right of stake-
holders to know and recognize the multidimensional acknowledgement of the
results represents the central idea of TBL, that most often it can be founded in
business philosophy of the company, in communication practice with stake-
holders and in the content of the reporting;

(c) Integrating operational plan—so that a company contribute to economic
prosperity, quality environment improvement and social welfare is necessary
to reflect these dimensions in the strategic plan, operational management
systems and motivational schemes. In other words, the integration of the
economic, social and environmental inside that defines business processes,
represents a prerequisite performance evaluation and reporting in the context
of TBL;

(d) Loyalty to the commitment of stakeholders—cooperation with internal and
external stakeholders is a process for communicating business goals,
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developed after a thorough investigation of the dimensions involved. The
prospects stakeholder loyalty and strategy developement are being considered
actions that add value;

(e) The multidimensional assessment and reporting—the systematic analysis and
certification of economic, social and environmental performance, correlated
with a formalized presentation of the results, represents the main mechanism
that creates a clear picture about a company’s objectives, how they act and
how they honor their commitments.

Reporting of the financial performance can be considered limited in accuracy
compared with market performance. Therefore, there is a growing need for
non-financial reporting. In recent years, TBL reporting has also become a tool for
presenting information, based on that performance by monitoring social, economic
and environmental performance, and economic entities can better prepare for future
opportunities and requirements.

The TBL approach of the accounting, we should remove the unilateral represen-
tation and analysis of the outputs. Account TBL access is not looking for a new system
of performance indicators for expression, but rather a shift towards relocation man-
agement and performance in order to strengthen the importance and interdependence
of economic, social and environmental aspects. TBL concept must be analyzed and
understood in relation to other concepts on the role and responsibilities of a company
and its performance. In this context, it is required a transdisciplinary conceptual
framework that intensifying understanding of multidimensional corporate role and
responsibilities. In a first approach appears indispensable the concepts of sustainable
development, social and environmental responsibility and stakeholder engagement.

The emphasis of this transdisciplinary and multidimensional approach focuses
on opportunities that emerge from the reporting the non-financial aspects and how
they can be exploited.

5 Conclusions

Depending on the interest of users of financial accounting information, the term of
performance is differently defined and measured. Shareholders and potential
investors are interested in the profitability of investments, aimed at the overall
performance of company; managers, creditors, suppliers are interested in company
solvency and stability. As we can see, performance measurement is based on the
objective of interested users.

In order to improve their performance, companies are turning to activities that
meets social and environmental safety and reliability requirements, namely to the
environmental performance and social performance.

At a worldwide level, the major objective of companies is no longer simply a
profit, observing that increasingly more entities began to approach for a sustainable
development of the business concept of reporting multidimensional introducing
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performance at three levels: environmental, economic and social, which enhances
non-financial dimensions.

As shown in the content of this paper, the best known and used standard for
sustainability is GRI (Global Reporting Initiative), which has developed a com-
prehensive framework for sustainability reporting and is widely used, allowing
companies to measure and report all economic, environmental, social and gover-
nance performance—the four key areas of sustainability. There are over 3000
companies, most of them multinationals who adopts such a reporting because they
understand that a company’s success is measured not only in financial results but
also in engaging in actions to protect the environment and society.

In conclusion, we note that, non-financial reporting should be used by all
companies not only large ones, as is currently the case, because the companies that
make also a non-financial reporting enjoys greater attention from stakeholders.
Such reporting permits companies to offer transparent and comparable information
about its activity, thereby leading to increased company credibility among
stakeholders.

The research will be continued in a future paper by an empirical study based on a
specific case or a systemic assessment for Romania in the field of social and
environmental information use.
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Greening the Economic Growth
in Romania: the Environmental
Footprint Approach

Florian Marcel Nuţă and Alina Cristina Nuţă

Abstract
The modern world is on the verge to abandon the “growth no matter what”
approach in favor of a more responsible behavior. The environment is gaining a
more important position in the enterprises’ and states’ strategies and both
researchers and decision makers are assessing new, green models of maintaining
and improving the economic welfare without affecting the future generations’
opportunities. The aim of our paper is to determine the correlation between the
growth variables and the quality of the environment. We seek to investigate the
marginal loss of economic growth for the targeted environmental protection. We
consider the case of Romania interesting regarding the matter of greening the
economic growth for the fact that as any other emerging economy needed
structural changes affecting the peoples’ welfare. In such situations the tendency
is too neglect the less represented parts of the economic cycle. One of these is the
environment. This fact is creating imbalances between the biological capacity of
a region and its development impact upon the natural resources and environment
as a whole. Once Romania had to adapt its regulations and environmental
behavior as a result of EU integration, we need to evaluate how the gap between
the economic development and the environmental protection is filled and
compromise is made.
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1 Introduction

The concept of sustainable development plays an important role in the evolution of
a nation because, unless there is population fair and reasonable means of subsidence
and development is not possible to ask the conservation and proper use of natural
resources.

It expresses the emergence of a new optimistic model, to record and preserve the
environment, respond to an increasing regulations or to consumers of political
issues, but also of natural maturities. The planet is an ecosystem where much of the
natural resources are not renewable. This reality, recognized for a long time,
through the understanding of the need for extensive management of resources and a
global approach. Remember that the true stakes of tomorrow unrelated to the value
of the action and environmental performance, but with his great themes that climate
change has become a reality, access to water resources management and inadequate
funding demographic development of Asia. Sustainable development is a frame-
work and not a use possible to allow a rational development which will prevent
degradation of the global eco-system (Baek et al. 2008; Borucke et al. 2013; Haung
and Cai 1994; Lafferty and Meadowcroft 2000; Nuţă 2011; O’Faircheallaigh 2010).

Globalization-environment debate largely operates around the multinationals and
industrial relocation. These businesses are often major polluters and/or users of natural
resources, but insufficient rules and ethics in international competition does not facilitate
a process harmless for the environment and profitable for all nations of the Earth.

This competition requires more ethical and calls the precautionary principle. It
needs rules and corrective actions in order to provide more information and
transparency for investors and consumers. This includes reconciling economic
competitiveness with the need to protect the environment. In these circumstances
the imperative of a new governance is marked by institutional adjustments, new
instruments for measurement as environmental accounting.

It is well known the fact that the main advantages of an emerging economy are
the low labor cost, cheap natural resources and low environmental regulation. It is
also a fact that the developing countries are less involved in environmental stew-
ardship (Jayanti and Gowda 2014). Moreover there are still discussions whether is
financially efficient to have a green behavior or not (Margolis and Walsh 2003;
Etzion 2007). Generally for developing countries pollution control and environ-
mental monitoring it is a challenging task due to lack of know-how, poor funding,
old technology, high levels of corruption, etc. (Kathuria 2007).

Though some authors consider that greening the growth and development mean
both new constraints and new opportunities (Collier andVenables 2012) the tendency
is to ignore the opportunities and to complain about the constraints and find ways of
avoid it even if it means relocating industrial capacities to areas less regulated.

Romania is one of the ex-communist highly industrialized countries that had to
overcome the shock of exist outside the communist economic block and find new
ways of becoming competitive by itself. The old industrial technologies generating
high level of pollution and high levels of energy consumption had to be
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technologically renewed, closed or replaced. Most of the cases this generated
unemployment and development gaps. Other studies identified evident trade-offs
between the ecological balance and the economic performance using agriculture
conditions as case studies. It was stated that both economic and environmental
sustainability can be obtained as a result of the proper combination of high prof-
itability crops (Blasi et al. 2016). This results sustain a wider approach about the
appropriate combination between nature and economy, as the high developed
countries concentrate on high profitability activities and externalize dirty industries.

In literature we can find also different combinations for describing the ecological
impact. For instance the carbon footprint is used together with Emergy (which is a
type of energy used in direct or indirect processes needed to realize a product or
service) (Jamali-Zghal et al. 2013) and more recent Emergy is used together with
the ecological footprint (Mikulcic et al. 2016). These is a evidence of the com-
plexity of the ecological and sustainability issues that cannot be described alone by
one indicator no matter how developed it is.

The accounting and generally the economic activity neglected the ecology and
biodiversity (Vackár 2012). However recent researches included it and ecosystem
accounts (related to land, ecosystem resources and water) were created for better
explanation and assessment of such an important issue (Weber 2007).

In the Romanian biodiversity structure, the forest is losing spaces in the last
decades in the favor of agriculture and artificial areas (tourism construction, etc.).
This is a sign of imbalances between the ecological footprint and the biological
capacity of the region, under the economic and development pressures (Fig. 1).

Fig. 1 The structure of the biodiversity—Romania. Source http://biodiversity.europa.eu/
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The ecological footprint developed by Wackernagel and Rees (1996) is one of
the environmental indicators trying to explain the planet biological capacity of
sustaining life at a given level of resources consumption. The ecological footprint is
based on 6 main land categories (cropland, grazing, forest, fishing ground, built up
and land for carbon uptake). The biocapacity measures the potential productive
zones available for human use (Wackernagel et al. 2002). It is known that only
about a quarter of the countries analyzed still have reserves of ecological footprint
at their present levels of consumption (WWF 2012).

Lately the ecological footprint was subject of discussion between prominent
researchers (Galli et al. 2016) for clarifying some methodological and practical
aspects. One of the things clarified was that this indicator alone cannot describe the
sustainable development as a whole but only some of its attributes.

Given the macroeconomic conditions there are questions whether the countries
respect their biological stock limits or influence the depletion of other countries by
externalizing their high pollution industries. Moreover if the country is a poor or
developing one, receiving industrial capacities and foreign capital is understood as a
way of improving the economic growth. At the other hand if a country is highly
developed, it seeks to relocate the heavy industries and environmental unfriendly
production capacities to more permissive regions and seeking for comparative
advantages (as cheaper work labor). The correlation between the income growth
(economic wealth) and national environmental quality (different ways of describing
environmental degradation) is generally known in the literature as the Environ-
mental Kuznets Curve (EKC), as a inverse “U” shape showing how the environ-
mental degradation rises as the income increases up to a point where it starts to
decline (Aşici and Acar 2016).

2 The Modeling

Although we accept that the environmental policies (including taxation as a major
regulating tool) may spread its beneficial effects upon not only the environmental
welfare, the main benefit is keeping the environment damages and pollution at
lowest levels as possible. We consider the environmental welfare as being the sum
of all natural resources (water, wild life, etc.) and environmental conditions (mainly
related to public health such as the air) unaffected by the human activity. The CO2

emissions are one the most important air contaminant and are associated to urban
agglomerations and combustion engines. The Kyoto protocol established limits and
the automotive industry developed new standards trying to diminish the pollution.
Although the carbon dioxide is widely recognized as causing major impact on the
ozone layer, the variety of environmental indicators show the great interest of
academics and decision makers to understand and acknowledge the critical sus-
tainability issues of our time. Nevertheless it is hard to choose one single indicator
or a category of ecological variables for assessing the environmental issues. The
complexity of environmental issues itself is the first big impediment for it. The
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human activity affects the quality of air, water, damages the ozone layer, contribute
to natural resources depletion and so on. That is why a single complex index is hard
to establish and use to describe all the damage we provoke to the environment
(Table 1).

To determine whether is a correlation between the economic potential and the
environmental quality we assess the CO2 emissions trend and the GDP growth rate
in the same period of time (Table 2).

The analysis shows a direct correlation between the economic development
described by the GDP growth rate and the environmental damage described by the
CO2 emissions. The correlation is also statistically significant. The equation
describing the correlation model is:

CO2 emissions ¼ 0:855200 � GDP growth rate þ 51:93292

The findings confirm us the connection between the economic growth of a
developing country and the environmental damage caused by the process. This is
because the growth potential is based on low cost labor, poor technological
endowment and lack of environmental and social regulation (Fig. 2).

The graph also shows the same trend for the both variables. The interesting fact
in the graph is that the low levels of economic growth common for the crisis years
determine low levels of CO2 emissions and so less environmental harm.

The specific conditions of the Romanian economy contributed to the environ-
mental issues we are trying to explain and solve today. After being a highly
industrialized economy having great industrial platforms based mainly of high
energy consumption the economic profile of the country loss many of these pro-
duction capacities. This should be seen as a benefit for the environment and for the
sustainable development targets. However parts of the environmental impact was
transferred to the households given the fact that consumption (of all kinds) grew at
this level. Moreover foreign investments brought dirty industries and natural
resources exploitation contributing to environmental depletion and pollution. In this
conditions Romania’s development still needs more than its own biological
capacity (Fig. 3).

Table 1 Correlation analysis between the environmental integrity and economic growth

Dependent variable: CO2

Method: least squares

Variable Coefficient Std. Error t-Statistic Prob.

R-squared 0.724238 Mean dependent var 55.05769

Adjusted R-squared 0.699168 S.D. dependent var 4.221540

S.E. of regression 2.315435 Akaike info criterion 4.657711

Sum squared resid 58.97365 Schwarz criterion 4.744626

Log likelihood −28.27512 Hannan–Quinn criter 4.639846

F-statistic 28.88943 Durbin–Watson stat 1.718676

Prob(F-statistic) 0.000225
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Table 2 The model coefficients

Dependent variable: CO2

Method: least squares

Variable Coefficient Std. Error t-Statistic Prob.

C 51.93292 0.866249 59.95149 0.0000

GDP_GROWTH 0.855200 0.159110 5.374889 0.0002

Fig. 2 The economic growth trend versus pollution

Fig. 3 The ecological footprint—Romania 1961–2012. Source http://www.footprintnetwork.org/
en/index.php/GFN/page/trends/romania/
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3 Conclusions

It is still a challenge for all the socio-economic actors to find a way to keep
economic growth going and at the same time to diminish the environmental
damage. Also we still have to manage our way of life into a more environmental
friendly behavior. This because is a fact that less developed countries have a smaller
ecological footprint than the developed ones. Still the most affected countries,
environmentally speaking, are those placed on a development trend. These coun-
tries are the subject of technological transfers. Most of the case, technologies that
are too old and highly polluted to operate in high developed countries, but still
financially efficient and able to give high productivity margins. These countries are
also characterized by low environmental standards and lack of regulations.

As ecological footprint studies and assessments shown, less developed and
developing countries seem to better maintain their environmental conditions stable
and proper use their resources. Yet this is a false impression. The main reason for
which this happens is the lack of technological potential to exploit the resources and
to obtain economic progress by they own.

This is how Romania has a 2.71 ecological footprint and for example Switzer-
land, a developed high standards of living country scores 5.02. The translation of
this scores is that the Romanian medium behavior and way of living demands 2.71
Earth planets to fulfill the needs of the population and in Switzerland, the popu-
lation would need almost double to cover its common needs of living at the given
standards.

It is also clear that the balance line between the economic development and the
environmental sustainability is very thin and the two issues should be assessed with
great care.

For instance the EU economic growth has doubled the ecological impact on the
planet in the last 30 years. Although owns 7.7 % of the global population and
9.5 % of the planet’s biocapacity, the EU is responsible for 16 % of global eco-
logical footprint. Despite technological advances, environmental pressure has
grown faster than the population of Europe, thereby creating a deficit of natural
resources both for the world and for future generations. Except for few examples all
EU countries face a shortage of natural resources.

In 1999, the average ecological footprint in all continents of the world popu-
lation was 2.3 ha per person, a level 20 % higher natural production capacity of the
Earth, with well defined differences by region. Average ecological footprint of
Africans and Asians was 1.4 ha per person, the Europeans was 5 ha per person,
while that of North Americans amounted to 9.6 ha per person. This imbalance is not
surprising insofar as we know that one fifth of the world (North America, European
Union and Japan holds 90 % of global consumption).

In future work we will test the validity of the Environmental Kuznets Curve for
the case of Romania. The approach could encounter some difficulties given the
conditions of the Romanian economy transformation during the last decades from a
centralist to a free market one.
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Transition to Green Economy: Green
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Abstract
According to UNEP green economy reduces emissions and pollution, enhances
energy and resource efficiency and prevents the loss of biodiversity and
ecosystem services. With other words greening the economy is a key to achieving
sustainable development. There are many strategies and many fields to take action
and special enabling conditions will be needed in form of policies, subsidies,
incentives and legal infrastructure. At national level a strategic step towards green
economy can be the implementation of green public procurement. The aim of our
paper is to explain the correlation between green procurement and green economy
and give example on practical solutions and methods for implementing the
concept of green procurement. In the recent years there was a lot of attention on
green public procurement EU-wide, and many sensitization and awareness
raising projects were funded by the Union. These have very different effects in
each country. Realizing and analyzing this gap we found that there is a solution,
and green procurement can be implemented in every country with the help of a
toolkit specially designed for procurement development. We believe that these
findings and solutions can give valuable information to scholars, practitioners and
policy makers and will contribute to furthering green procurement and help
achieving sustainable development.
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1 Introduction

The widely known and accepted definition of sustainability created by the
Brundtland Commission in (1987) states, that sustainable development is “devel-
opment that meets the needs of the present without compromising the ability of
future generations to meet their own needs.” (Brundtland Commission 1987). For
achieving this goal, economic transition is necessary. Green economy, is a rela-
tively new term (used since 2008) and has many definitions (UNDESA 2012), but
we can sum up with the followings: it reduces emissions and pollution, enhances
energy and resource efficiency and prevents the loss of biodiversity, ecosystem
services and also takes social wellbeing into consideration. Green economy is not a
state but a process of transformation and a constant dynamic progression (Danish
Group 2012). With other words greening the economy is a key to achieving sus-
tainable development. However, if we look at theory and practice, we can see that
there is an implementation gap, with such knowledge and developed policy toolkit
far better results should be achieved in terms of reducing environmental footprint of
our economy and lives all together.

For this reason the aim of our paper is twofold: (1) to sum up the correlation
between green procurement and green economy and (2) give detailed example on a
practical solution and method for implementing the concept of green procurement
successfully.

We find that it is highly important to get from theory to action and start effective,
useful actions towards sustainability before it is too late. Procurement is quite a
special field, but has great significance on the economy due to the great purchasing
power.

This paper will report on and analyze green procurement practices in Hungary
on the organizational level, which means that the presented case studies are from
public authorities and private companies as well. The procurement cases were
guided by the green procurement toolkit created by the authors. The evolution of
the toolkit—the changes and developments done according to the needs of prac-
titioners in different procurement cases (public procurement; below the threshold
purchase done by a public authority; private purchases)—will be analyzed and a
theory created which methods are the most successful in helping organizations
implementing green criteria in their call for tenders.

For better understanding of the paper the relationship between cases and dif-
ferent versions of the toolkit is explained here: the development of the toolkit was a
continuous, integrated process: we prepared one version of the toolkit, started to test
it in practice and changed several things (the development/evolution), then at the
end got the final toolkit.
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Even though the case studies are from only one country, the results are signif-
icant for other countries too. Especially ones with similar economic and cultural
situations, mainly in the Central Eastern European Region where—in our opinion—
transition to green economy and sustainable consumption need additional support.

2 The Relationship Between Green Procurement
and Green Economy

Sustainable procurement is a relatively new field of research (Nissinen et al. 2009),
nonetheless attracts steadily growing interest from scholars and practitioners. Since
2000 the number of research articles has increased about tenfold (Johnsen et al.
2012).

There are many international examples of the implementation of sustainable
procurement legislation and supporting tools from the USA (Swanson et al. 2005),
South Africa (Bolton 2006), Canada and Japan too (Brammer and Walker 2011).
On the EU level policy making green procurement has been a significant topic since
2000. With the help of public purchasing power it has direct effect on sustainable
consumption and production patterns, furthers sustainable economic solutions so
helps achieving sustainable development (Li and Geiser 2005; Ambec and Lanoie
2008; Diófási and Valkó 2014).

According to Johnsen et al. (2012) ‘sustainable procurement can be defined as
the pursuit of sustainable development objectives through the purchasing and
supply processes’. Green Public Procurement (GPP) is defined in the European
Union as’a process whereby public authorities seek to procure goods, services and
works with a reduced environmental impact throughout their life cycle when
compared to goods, services and works with the same primary function that would
otherwise be procured’ COM (2008: 400).

In other words green procurement is a possibility for everyone to buy green
products and services on all three levels of economy: private, consumer level; green
supply chains, corporate procurement; and public procurement. Green procurement
has the following economic and social advantages on the macro level:

• Sets example, promotes sustainable solutions
• Furthers innovation, drives new technologies
• Through the high demand on eco efficient products, it results in decreasing

prices and makes green solutions available for wider public

So green procurement has significant effects on the economy by creating demand
for high quality, sustainable and innovative products and services.

However the concept only furthers green economy if it is implemented properly.
This leads us to the next very practical part of the paper that describes solutions and
methodology for the implementation of green procurement to different type of
organizations.
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2.1 Greening the Economy: Practical Solutions, Case Studies

2.1.1 Aims of the Green Procurement Hungary Project
The works of the authors started in 2010 within the Green Procurement Hungary
Project (GPH project). This article gives a report on the results achieved until the
end of 2014.

The method of the work had two main tasks: (1) collection of pilot projects and
the implementation of green procurement (2) toolkit development and improvement
according to the organizational needs and experiences of the pilot projects.

The following phases describe the cooperation with the volunteering organiza-
tions: (1) Contact: giving information about the project and green procurement, goal
setting, development of project plan and schedule (2) Training of the employees,
selection of product groups for green purchasing (3) Call for tenders, procurement
preparations with the help of the toolkit and consultations (4) Evaluation of the
procurement case, evaluation of the implementation process and the toolkit,
drawing conclusions.

All the organizations worked closely together with the authors, were provided
help and consultancy over the project period to implement green procurement
practices. This raises the question about the need and effect of external support in
green procurement practices. According to our experiences even with the most
comprehensive training and toolkit practitioners asked for support and checking at
least at the designing of the call for tenders. This can be due to the interdisciplinary
nature of environmental aspects (Nissinen et al. 2009), the lack of experience of the
procurers in green issues taking part in the project, and even the risk aversion
especially in public procurement procedures.

Over the 4 year period since 2011–2014 eight public organizations and 27 private
companies took part in the project, 120 people were trained and 19 pilots completed.
There are three typical types of procurement processes depending on the type of
organization: public procurement, tendering and ad hoc purchases. Public organi-
zations fall within the scope of public procurement act, but below the threshold
purchases can be done by normal tendering or on very small scale can also do ad hoc
purchases. Private organizations have the choice of the latter two versions. On large
scale they conduct tendering; on the small scale they have ad hoc purchases.

These different types of processes usually have different resources, personnel
(know-how) and need a completely different approach in order to have successful
implementation of environmental aspects in form of purchasing criteria into the
procurement process. This was one of our most evident, but not yet discovered
conclusions. It is more effective to differentiate between the processes than between
organization types. For example it makes no difference in terms of training and
supporting toolkit if public or private organization is going to conduct below
threshold/normal tendering.

In Part 3 the contents and the development of the actual toolkit used will be
described in detail.
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3 Evolution of the Green Procurement Toolkit

This part of the article describes the most significant case studies that helped to
further develop the toolkit, and lead us to significant results in terms of imple-
menting green procurement successfully. The toolkit is meant to be easy-to-use and
understand so that green procurement would not result a lot extra paperwork and
new tasks for the officers. The new practice needs careful implementation and user
friendliness because the procurement officers’ commitment is crucial to the success
of green procurement systems.

3.1 Version 1. Initial, Basic Version

The development of GPH project’s toolkit began in 2010 after extensive literature
review and the analysis of existing tools, projects (GPP Europe, Toolkit; Green
Labels Purchase; Buy Smart; ICLEI-Procura+) and studies from 2000 to 2010
conducted about GPP (GPP Europe, Studies). The studies and toolkits mainly
concentrated on Europe, and that gave a useful benchmark in a similar legal and
economic environment. The authors had experience with German municipalities
too, so these were also taken into consideration by the development.

The first version of the toolkit had three parts: (1) A basic training on green
procurement with the following topics: principles of green procurement, economic
and management aspects, life cycle costing, steps of green procurement—green
criteria in the call for tenders, evaluation of offers, methods for monitoring the
performance of green procurement. (2) The performance sheets contained only
technical specifications in a very detailed form, based on ISO Type I ecolabel
(UNEP web) criteria and EcoDesign Directives. (3) For calculation of the life cycle
costs a calculation tool was developed. These tools were similar to the ones used in
the BuySmart project. These tools are described in detail in one of the articles of the
authors (Diófási and Valkó 2011a). This first toolkit’s aim was to address the two
biggest barriers of green procurement: lack of technical knowledge, and perception
of financial burden. For this reason the emphasis was on technical
specifications-performance sheets and calculation tools. The first 11 product
groups were chosen with the intention to “find the low hanging fruits”, so energy
consuming products, which can achieve significant economic benefits for green
procurement by the implementing organizations. These products were in the list of
the most suitable products for greening (Bouwer et al. 2005).

3.2 Case Study 1. Public Purchasing Below the Threshold

With the above described toolkit we started working with a small municipality from
the south west of Hungary. The municipality had all three types for procurement
processes, but because of the product groups (IT equipment, household appliances,
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lighting) and financial situation, they chose to apply green criteria in below the
threshold tendering and ad hoc purchases. After the training and introduction of the
toolkit there were no purchases due to budgetary reasons for a few months. After
there was a request for new product group: office paper. As we discovered by other
small municipalities and companies paper, sanitary paper and cleaning products are
always needed irrespective of current budget.

3.3 Version 2. Fixed and „Flexi” Parts of the Toolkit,
for Public and Private Organizations

The conclusion of Case study 1 was that, there is a clear need for including three
more product groups into the toolkit. This resulted in 14 product groups within the
toolkit. Paper and cleaning products are the most popular ones for EU Ecolabel and
all other leading European ISO Type I labels, they are even available on the
Hungarian market in most cases with no price difference. For this reason the
training material was completed with more information on ecolabels and their
significance in tendering and evaluating the tenders. The training was designed to
be less theoretic, contained more ready to use solutions, samples. The background
and detailed description can be read in Diófási and Valkó (2011b). Our other
conclusion was that a more straight forward approach is needed in terms of training
and green criteria as well because by small municipalities sometimes the pur-
chasing culture can be less developed, the slightest difficulty can disconcert the
green procurement process. Although according to literature it isn’t necessarily true
that size of the organization ruins green procurement performance (Michelsen and
de Boer (2009) analyzed this option in more detail). The calculation tool also
seemed to be a bit too difficult in Case Study 1. The solution of this problem was
that calculations were show as demonstrations within the training, but it was not
anymore a compulsory part of the toolkit. To sum up the changes we divided the
toolkit into fixed and „flexi” parts. The calculation tools and performance sheets
(for 14 product groups already) were meant to stay the same for all types of
organizations, and the training divided into public or private organization’s needs.

3.4 Case Study 2. The First Green Public Procurement
Process

The testing of Version 2. started at the end of 2012 when one of the biggest
Hungarian public organizations joined the GPH project. They mainly conducted
public purchases and had a team of professionals in terms of management and
procurement law as well. Altogether eight procurement experts and legal experts
were trained for green public procurement. This case brought the biggest change
and step forward to the toolkit.
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They demanded different product groups: smart phones, cars/taxi services,
notebooks, furniture, paper and printing services. Because of public procurement
law and processes the use of ecolabels was limited in terms of allowing different,
but equal kind of proof for compliance. These professionals needed different kind of
approach, requested implementable, straight to the point criteria, with exact and
easy methods of evaluation.

In this case printing services had to be procured with environmental aspects. As
the first comprehensive green public procurement tender in Hungary the risks had to
be minimized. Market research was conducted with positive results. Green aspects
were implemented into the performance clauses (packaging recycling), selection
criteria (ISO 14001, EMAS or equivalent) and into the award criteria as well with the
use of ecolabels. For minimizing the risk of having an invalid procurement process
FSC, PEFC and EU Ecolabel, Blue Angel, Nordic Swan ecolabels or equivalent
were requested for the paper used by printing services. These are of course not
equivalent (ISO Type I and Type I-like label definition of UNEP), but as a first step
procurers assumed that at least FSC or PEFC certified paper will be offered on the
same price as not environmentally friendly paper. The financial calculations,
cost-benefit analyses were made at the stage of market research with the organiza-
tion’s own tools. The calculation tool only acted as a demonstration for life cycle
costs. Another assumption was that because of the high popularity and market
availability of these labels none of the bidders will try to prove adequacy without
certification.

3.5 Version 3a. Comprehensive Toolkit for Green Public
Procurement

Because of the special needs realized in the above described pilot project some
developments were made on the toolkit again. It was designed specifically for public
procurement with already 18 available product groups. The special needs were
fulfilled by changing the form, style and structure of the green criteria. The toolkit
in this form was more similar to the GPP Europe Toolkit, with core and compre-
hensive criteria, in text form, strictly following the structure of tenders (subject,
technical specifications, selection criteria, award criteria, performance clauses). In
addition to this new form evaluation methods were also given. This way the green
criteria and the evaluation methods became suitable for copy—pasting into the call
for tenders one by one. The criteria was still based on ISO Type I ecolabels and the
EU recommendations.

The training was completed with comprehensive explanations of the green
criteria: environmental effects, the meaning of all criteria, along with proof that can
be used for evaluating the bids. This case the participants get an overview of green
procurement basics and become familiar with the product group specific, exact
environmental criteria.
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This 3a. version of the toolkit seems to be final, working very well since it’s
development. It was used in several public procurement processes (for example Case
study 3) and in our opinion it seems to be the best solution so far for implementing
green criteria into public procurement.

3.6 Case Study 3. Implementing Green Public Procurement
with Toolkit Version 3a.

The third selected case study is about implementing environmental criteria into
another major public authority’s public procurement process with the help of toolkit
version 3a. The cooperation started with training for their procurement experts, with
emphasis on the selected product groups: long term car rental and facility man-
agement. In this case too, similar to Case study 2 a team of procurement and legal
experts worked together to manage the call for tenders and evaluate the offers. In
case of both product groups the selected and recommended green criteria had to be
discussed with the technical experts, engineers of the organization. The interdis-
ciplinary team worked together successfully and the call for tenders was published
in Tenders Electronic Daily. There were several vehicle categories, but general
criteria was complete tire management and the energy label of tires had to comply
with the best two levels. Award criteria were fuel consumption, start and stop
system, gear shift indicators, tire pressure monitoring systems, fuel consumption
display. With these criteria the minimum of 20 % of fuel consumption and 128
232 kg CO2 emissions will be avoided yearly compared to the old vehicle fleet.

3.7 Case Study 4. Public Purchasing Below the Threshold

This case study is an extract of two successful below the threshold tenders by two
municipalities. One of them was about energy efficient street lighting the other
about IT equipment. Both of them gave an interesting lesson to learn, something to
consider in the future. In case of street lighting modernization the demand was
basically raised by the market. The mayor received many offers and calculations
about energy savings and the benefits of LED lighting on the streets from different
companies. These external effects and personal commitment towards sustainability
together formed the initial idea of changing the lighting system of the town. The
call for tenders was compiled by the procurers of the municipality after the green
procurement training provided. In this case no performance sheet was requested. In
the call for tenders no ecolabel criteria was used, but energy consumption data and
ROI calculations were in the award criteria. For this project no external funding was
available but the relatively large savings and short return time gave the possibility
for the town to invest from their own tight budget. 66 % cost savings and about 50
tons of CO2 emissions were avoided. Awareness about new technologies, solutions
and information about their market availability creates demand and is an important
part of implementing green procurement.
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3.8 Version 3b. Below the Threshold Purchases of Public
Organizations and Private Tendering

The experiences from the above described case studies highlighted that below
public procurement threshold purchases are slightly different from the normal
public procurement processes. In this version of the toolkit the training material
stayed the same as in Version 3a. with a bit more emphasis on ecolabels, because in
case of under the threshold purchases they can be used without any restrictions. The
structure of green criteria also stayed the same as in Version 3a., but as proof now
ecolabels are requested and used, which makes the evaluation of the tenders a lot
easier. After some more experiences with Version 3b. we found that this version of
the toolkit can be used perfectly for private organizations’ tendering needs because
there isn’t any significant difference between the two types of processes.

3.9 Case Study 5. Private Ad Hoc Purchases

The fourth case study is rather an extract of working with 23 private organizations
in 2013 and the beginning of 2014. The participants of the Green Store Project
(GSP 2013–2014) in Hungary were involved in implementing green procurement.
The main goal of the Green Store Project is to promote environmental awareness
among the owners of the stores, employees, suppliers and customers as well. By the
responsible business development, the members learn about the principles of sus-
tainability, and the possibilities of practical realization (GSP 2013–2014).

The participants of the Green Store Project are mostly SMEs, so they usually
have ad hoc purchases and sometimes tendering by bigger investments. Ad hoc
purchasing in this context is used for not planned, made-on-demand purchasing.
Usually these purchases are done on small scale by the owner of the SME (or other
responsible employee) and it is made of daily, small value products which have
significant environmental impact. These are for example paper—and sanitary paper
products, cleaning products, personal hygiene and other household goods. After
working with the GPH toolkit (Version 3c.—to be described in Part 3.9) all par-
ticipating stores succeeded in the implementation of green procurement: for their
everyday purchases they use ecolabelled products and have access to version 3b of
the toolkit for their higher value tendering. The results are annually audited within
the Green Store Project.

3.10 Version 3.c Green Procurement for Ad Hoc Purchases

To implement green procurement by ad hoc purchases called for a slightly different
approach again. The training was redesigned, included comprehensive sensitiza-
tion about sustainable consumption and ecolabels. At the last part of the training the
participants had a task: created a collection of product groups they daily purchase
and checked if ecolabelled products are available in these groups. At these trainings
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the importance of personal commitment was even more significant than in other
cases. At some points we had to face skepticism. This in literature is called the
behavior—impact gap problem by Csutora (2012), explaining that it can be ques-
tionable if these little steps for sustainable consumption add up and really further
sustainability. The other objection was product availability. This had been analyzed
by several studies even in Hungary in connection with ecolabelling (Baranyi 2011)
and in practice we can say that ecolabelled products are available on the Hungarian
market, but of course greater demand can facilitate greater range of green products.
A list of ecolabels and information sources for ecolabelled products was made
instead of green criteria for these type of purchases. This is quite similar to
household shopping, so this version 3c. of the toolkit can be also used for personal
trainings and awareness raising on sustainable consumption.

The similarities and differences of the toolkit versions are summarized in
Table 1. It makes clear the evolution of methods and tools used for different type
purchases in order to implement successful green procurement.

4 Conclusions

Table 1 contains the essence and conclusions of the case studies described in Part 3.
and shows the development, evolution of the toolkit. From the initial version finally
three types of toolkits emerged. According to the experiences of the authors the
separation based on procurement types and modifying the support strategy
accordingly is the most successful method for implementing green procurement.

There are two main findings (1–2) from the four years of this project, and a few
others (3–6) that has to be taken into account anytime implementing green
procurement.

(1) The procurement types are the most important categorization aspects, these
influence the procedures, the resources needed and the support materials. (2) The
use of ecolabels are crucial, but not unlimited in all types of procurement processes.
According to GPP Europe (GPP Europe): ‘Ecolabels are one of the key tools used
to implement GPP—both to develop specifications or criteria and to verify the
compliance of products and services with these standards. They can be used in a
number of ways in procurement—although it is not allowed to require products or
services to carry a particular ecolabel’—due to legislation (discrimination issues).
To sum up ecolabels are vital for setting official and correct criteria, for describing
what makes a product or service environmentally friendly and also help furthering
innovation with green procurement (Diófási 2013). Nonetheless as it can be seen
from Table 1. the practice shows that the use of ecolabel criteria can be limited, or
at least has to be applied carefully in case of public procurement processes. This is
because of the evaluation methods. If ecolabel criteria is used in the technical
specifications ecolabel can be a proof for compliance, but any other equivalent
proof also has to be accepted. In case any of the bidders decide to verify their
compliance without an ecolabel very complex and interdisciplinary tasks can occur
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by the evaluation. For this reason an external expert might have to be involved in
the process, making it more complex. This aspect has to be considered by the
preparing of the call for tenders. (3) The existence and ever growing popularity of
ecolabels and their connection with green procurement suggests that producers,
companies are able to take the challenge of fulfilling the ecolabel criteria if they find
motivation, being green means competitive edge. (4) The question of an external
expert guiding the whole process of green procurement or an interdisciplinary team
working on criteria setting should help the implementation and having successful
tenders. (5) As it was mentioned in the case studies (2 and 3) there is a high demand
for risk avoidance: new methods (e.g. environmental criteria) cannot risk the suc-
cess of the call for tenders in any aspect, neither in connection with product
availability or price nor in the legal sense. These risks can also be avoided with
professional guidance. (6) The question of how personal commitment and orga-
nizational culture affects green procurement performance (Tátrai 2013) is also vital.
Resistance towards green procurement within the organization (at any level) can
ruin the chances of successful implementation. In connection with this topic further
research task of the authors is to follow these organizations (and people attending
the trainings) to see what they implemented, and achieved with their knowledge and
commitment.

In our opinion these findings have great significance for practitioners and policy
makers as well (the cultural differences of each country and region of course has to
be taken into account). Even on the European level by the development of funding
opportunities and by the evaluation of project proposals these experiences are
valuable. With careful coordination of the demand and supply side efforts green
economic solutions can be reached.
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win-win-scenario, through sensible and practical proposals and solutions.
Reconciling the impacts and constraints of such development concurrently with
environmental considerations and social sensitivity is the only way forward. The
Paper consists of a series of proposals for concrete viable measures towards
redressing the harmful economic and environmental deficits, taking into account
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change, innovation, diversification of economies, policies and technologies
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1 Introduction

As an observant keen for the well-being of our environment, this Paper comes as a
natural expression of personal deep concern for the prevailing deterioration of our
environment and of a heartfelt desire to witness a marked uplifting of this common
heritage for the generations to come. Inherent challenges and risks abound in the
process of applying the brakes on and reversing the negative impacts brought about
by the industrial revolution, decades of widespread neglect and degradation of
ecosystems, over exploitation of natural resources and the wanton use of products
that are harmful to biodiversity, to the holistic wellbeing of peoples and to the very
air we breathe. The world has to come to its senses and whilst diversifying their
economies to reflect today’s challenges in a competitive world countries should
invest more intensively on innovation and green economy to meet the global
objective of sustainability in terms of economic development based on respect for
the environment and social consolidation, focusing on support to the more vul-
nerable sectors of Society.

Malta too has sinned against nature over the past three decades in its drive to
stimulate its economy and, notwithstanding its small size, in line with its interna-
tional obligations is committed to contribute its share towards meeting this global
objective whilst enhancing the quality of life of its own citizens.

The following literature is based on documented research ranging from local
media reports, sundry studies, Malta Government portal, local independent bodies,
and other sources.

On a broader base, my knowledge and competence in this field of sustainability
is complemented with personal and enriching experiences accrued through the
participation in various European and international conferences delving into the
complexities of ESD and SED.

2 Analysis of the Current Status of SED: Risks, Challenges
and Opportunities

The 2008–2012 global economic and financial crises, leading to the collapse of
renowned banks and economies world-over, are still vivid in our minds. Millions of
jobs—the livelihood of countless families—are still being lost. Europe is
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experiencing its fair share of this predicament. Official studies on the EU 28 reflect
such a grim picture.

It is estimated that more than 120 million persons (representing almost 25 %) were at risk
of poverty or social exclusion in 2013 in the EU, whereas on the local front, 15.7 % of the
population were in the risk of sustaining poverty and 24 % of social exclusion (Eurostat)

This poses a pertinent question warranting a solid answer. What is being done by
governments to address this deficit?

Ultimately, it is the onus of governments to alleviate the sufferings of such vul-
nerable people. Empowering these vulnerable people, through various incentives and
support services would in turn achieve productive results, rather than sidelining these
sectors to depend more heavily or exclusively on social assistance. These could range
from providing easier access to formal, non formal and informal education,
upgrading of skills, exposure to information technology, participation in sports
activities, health awareness and healthy lifestyles, giving citizens co-ownership (and
hence pride of participation) of government projects or initiatives that affect them in
their daily lives. Digital Malta: National Digital Strategy (2014–2020) and the
plausible Leap Programme are practical tools towards attaining these objectives.
Digital Malta outlines policy principles and actions on incorporating ICT for
socio-economic development within different sectors of the economy and society
towards overcoming the digital divide, with citizens and SMEs being the prime
beneficiaries, for instance through the curtailment of administrative bureaucracy
(Digital Malta). The Leap Programme, a 3-million euro project financed by the EU,
aims to assist vulnerable sectors of society achieve enhanced social inclusion through
“intense, specific and holistic training”, whilst enabling them “to break the cycle of
benefit dependence and poverty risk.” (Maltatoday).

These stark challenges would be more pronounced in the case of employees in
twilight of their careers and more so in the elderly retired classes where no effort
ought to be spared to harness their inherent wealth of experience and expertise and
capitalizing on their potential re-engagement in productive employment.
Developing and consolidating an inclusive Learning Society is the key formula
towards this end. Providing free or part-financed instruction and training in new and
developing areas of economic activities, putting capable retired public officers and
persons from the private sector on state and parastatal boards or committees are
certainly initiatives that could boost this drive.

Compounding this unhappy situation is the incidence of workers engaged in
precarious work, in part as a result of large influx of irregular immigrants across
Europe—though in the case of Malta highly subdued these last couple of years—
and whose plight is being exploited by unscrupulous employers offering degrading
pay and working conditions.

Focusing on the local scenario, the Maltese Parliament on 26 January 2015 unani-
mously passed a bill allowing persons with disability to participate in boards and
authorities and involve themselves in the lifelong learning commission. Today, persons
with a disability and in employment still benefit from their special pension scheme,
whilst employers are legally obliged to employ 2 % quota of workers with disability.
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Defaulting companies would be subject to €2300 fine for every person with disability
whom they should have employed in the first instance. The money collected from such
fines goes towards a National Fund for Integration of People with a Disability.

Nonetheless, and within the broader picture, economic development with a
social component but without due regard to environmental and health considera-
tions represents half-baked sustainability.

Malta’s vehicle density for instance takes its toll on the citizens’ overall well-
being. This translates into negative impact on the environment, the national
economy, and health issues. A 2014 study commissioned by the European Com-
mission Representation in Malta has found that Maltese drivers spend an average of
52 h in gridlock traffic every year.

The loss of economic productivity cost €118 million, traffic accidents cost the country
€84 million in disability benefits and loss of motorists’ productivity, while the environ-
mental impact of air pollution cost €14 m. Climate Change accounted for €47 million and
Noise pollution €11 million, a total of €274 million, representing 4 % of GDP. On the other
hand, shifting to public transport would net €132.5 million in savings by 2030 (Prof Maria
Attard et al.)

Polluter Pays Principle (PPP) in Malta, for years mooted, is still at its conceptual
phase. Its launching and strict application would indeed mark a milestone for our
tiny Island where public perception persists in considering perpetrators still having
their way with impunity.

Outside and beyond theMalta box, Europe is fast becoming host to a progressively
aging population, a state of affairs posing fresh challenges and opportunities ahead.

Policy messages of a 2014 study by UNECE in conjunction with the European
Commission highlight the way forward:

1. Greater policy efforts are required to fully mobilize the potential of active ageing
in EU countries

2. Generating higher capacity and stronger enabling environments for active
ageing will be a key prerequisite, particularly for Central and Eastern European
Union countries

Addressing the issue of gender disparity in employment (leaning heavily on the
male side), the study identifies that:

it is particularly large in the two Mediterranean countries Malta (22.9 %) and Cyprus
(18.1 %)” and confirms the policy priority in enriching older women’s employment
experiences of active ageing in many EU countries. The evidence also seeks ways to
develop their full potential, not just to enhance their own well-being but also contribute
towards improving the future sustainability of public welfare systems of the countries in
which they live (UNECE)

Indeed, elderly people still have a lot to offer to society and the national
economy. Critically crucial hence is the moral duty of governments to ensure their
holistic wellbeing, empowerment and quality of life. A sensible measure would be
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to motivate idle ageing persons to engage in the labour market through viable,
practical and tangible incentives such as providing subsidized instruction and
training, as well as setting up more child care centres to relieve senior citizens from
the burden-sharing of grandchildren in the absence of working parents.

The EU on its part is allocating a 30 billion euros injection to promote jobs in the
member states through a series of ambitious strategic programmes and initiatives:

• promotion of more female active participation in the labour market to sustain
health and other vital services

• promotion and stimulation of the private sector, boosting job creation and
economic growth

• training of workers towards upgrading of skills
• shifting to a green economy

2.1 Climate Change and its Aftermath

A crucial yet often belittled or ignored phenomenon that impacts economic, social,
health, and environmental sustainability is Climate Change.

Few people probably realize its full and direct impact on the well-being and
lifestyle of large sections of communities, potentially provoking conflict and
refugees from disasters. Displacement and dispersing of communities is a classic
example of this phenomenon.

Climate Change, which ultimately leads to general degradation of ecosystem
services and biodiversity, impacts also negatively on health (through malnutrition
and disease), food security, agriculture, forestry, water resources, sea and coral
systems…factors contributing to poverty risks and social exclusion. As professed
by an Intergovernmental Panel on Climate Change there exist “linkages between
Climate Change, Biodiversity Change, and Human Health” (COHAB 2 2008).

Were it not for man’s lack of respect for the environment, today we would not be
talking of greenhouse effects (WMO reporting that greenhouse gases had ‘reached a
record high in 2013’—2014 report, with The Climate Group claiming that globally
deforestation was “the second biggest cause of greenhouse gas emissions, accounting
for nearly 20 %of the total”), depletion of the ozone layer (some comforting news that
this atmospheric shield is showing ‘signs of recovery’ comes from aUN2014 study—
BBCNews), and man-instigated disasters. Man has through the years over-exploited,
mismanaged or even abused natural resources for short-term gain.

Nature on the other hand seems to have absorbed all this unwarranted stress for
ages…but now is coming round with a vengeance. Rise in global atmospheric tem-
peratures, extreme stormy weather, thawing of glaciers, unpredictable avalanches and
tsunamis, rise in the sea level, drought risk, encroaching desertification—all experi-
enced these last years—are witness to this alarming phenomenon…and, lest we forget,
the forced migration of alien and invasive animal and plant species to other ‘foreign’
territories threatening environmental contamination of their new-found habitats.
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Rather belatedly, world leaders are waking up from their indifference and pro-
longed slumber and are attempting to take stock of this worsening scenario. Green
is becoming synonymous with environmental friendliness and a catalyst agent for
meaningful efforts to address environmental concerns and deficits.

The Lima Climate Summit (2014), a forerunner to the 2015 Paris Meeting
earmarked to set specific targets on a global scale to meet the challenges of climate
change, developed into sustained frustration from developing countries who per-
ceive rich developed countries as non-committed towards supporting them in
financing the highly ambitious project of cutting on greenhouse emissions and
reduce their carbon footprint (through a “green climate fund”, intended for the
purpose of investing in clean energy technology) whilst coping with adaptation to
climate change. Compounding this concern is the inherent fear that any pledges of
support would eventually dissipate over time (BBC News).

3 Concrete Viable Measures to Promote Green Growth

On the local front, in the process of diversifying our economy to incorporate a
greener component and meeting EU environmental obligations, successive gov-
ernments have evaluated several alternative options, notably onshore and offshore
wind farms and solar energy solutions, inspired by Malta’s exuberance of these two
natural sources. Ultimately, the choice of energy generated by wind farms (po-
tentially at 40 % of the country’s obligation to secure 10 % of its electricity needs
through renewable sources by 2020) was discounted in favour of greater overall
environmental protection, resulting in MEPA (Malta’s hitherto autonomous
authority concerned with development planning policies and environmental pro-
tection) to refuse the pertinent development application.

The area surrounding the proposed wind farm is designated as a Special Protected Area and
a Special Area of Conservation, where further human intervention, particularly in the form
proposed, would have adverse impacts on the avifauna and marine ecology of the area,
running counter to Structure Plan policy MCO 12.
The proposal would therefore adversely affect the area, hinder its protection, and run

counter to the rural conservation and ecological objectives of the Structure Plan (MEPA).

On a positive note, our governments have in these last years embarked on a robust
investment in solar photo-voltaics solutions, co-financed by the EU. Government is
also trying to lead by example through the installation of pv panels on its public
buildings (notably state schools) and disused quarries. And latest news comes on the
inauguration (4May 2015) of the new iconic building housing Parliament “the Pride of
Malta” (Renzo Piano) at the entrance of Valletta, built on designs by world-renowned
architect Renzo Piano and representing an example of sustainability, exploiting
undergound energy bymeans of 27 boreholes dug below sea level, therebymaximizing
rain water and energy conservation, along with comprehensive insulation and
renewable solar energy. Individual families, lured by government subsidy are fol-
lowing up, opting for solar pv and water heater solutions, roof thermal insulation and
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double glazing (NREAP/MRA), positively impacting on their energy bills and
enhancing comfort. Some industries too are participating in lowering their carbon
footprint through ongoing investment in energy conservation and best green practices.

And only very recently, a new power plant (running onHFO)was built inDelimara
to produce additional power, increase production efficiency and reduce gaseous
emissions. Government’s additional commitment is to convert it into a gas–fired
energy plant (through gas supplies from an LNG tanker berthed in Marsaxlokk
harbour close to the power station—a highly controversial issue) to produce cleaner
energy and further reduce emissions. A further boost in the right direction is the latest
imported power procurement via an interconnector with neighbouring Sicily. Com-
plementing this initiative was the 25 % reduction on electricity rates for households
(since March 2014) and industry (since March 2015), thereby curtailing industrial
production costs and enhancing competitiveness.

A positive outlook stems from the current steady restraint in the international
price of crude oil that helps in no small measure in maintaining economic stability
and keeping expenses for industry in check. Paradoxically, however, any sustained
oil price depression could turn out to be counter-productive environmental-wise,
potentially undermining incentives for consumers to restrain their energy con-
sumption and opt for alternative clean sources.

An ISE Conference 2014 Paper on such energy conservation and efficiency
measures concerns the construction industry, a driving force behind Malta’s eco-
nomic activities. Manifold are the benefits accrued in implementing these viable
concrete measures:

• Contribution towards EU Targets and Directives Obligations (Energy Efficiency
Directive 2006/32/EC; Renewable Energy Directive (2009/28/EC); Energy
Performance of Buildings Directive (EPBD) of 2002 (2002/91/EC) and the
EPBD recast of 2010 (2010/31/EC)
Retrofitting dwellings will help Malta achieve the objectives set out in these 3
EC directives

• Reduction in CO2 Emissions and Pollution in an effort to combat Climate
Change
“Electricity generation accounts for about 64 % of all of Malta’s greenhouse gas
emissions in terms of CO2 equivalent…we would get a figure of 0.383
kgCO2/kWh as a rough estimate of CO2 emitted in Malta per kWh of electricity
used by consumers by the end of 2015. Taking into account that 10 % of the
energy consumed by Maltese households is used for space conditioning
60,000 MWh is taken as being used for air conditioning. The possible savings
from retrofitting our dwellings by roof insulation is 45.5 % of 60 GWh, i.e.
27.3GWh…themax. CO2 emissions that could be avoidedwas 27.0 kilotons with
the former power plants, or 10.5 kilotons with the newDelimara gas power plants.
Retrofitting would decrease emissions further since it also affects the amount of
LPG gas used for heating purposes
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Compared to total national greenhouse gas emissions of 3.0212 million tonnes
of CO2 equivalent (2011), retrofitting can save up to 1.2 %, 0.89 % from
electricity and 0.32 % from LPG consumption.”

• Reduction in Energy Bills According to NREAP
“for a 100 sqm typical roof, the saved energy would range from 470 to 2,200
kWh…a saving of €264.87 based on normal space conditioning and average
saving of 45.5 % of corresponding electricity consumption.”

• Higher Property Value
“Buildings are a main asset to both individuals and the nation. Should invest-
ment in retrofitting increase the combined net monetary housing value even
slightly it would render such investment worthwhile.”

• Employment and local industry—with anticipated increase in job creation
“An additional annual investment of €24 million would reflect an investment
increase of 11 %….with 1326 jobs being created.” (based on 2005 ECOFYS
report estimating 1 additional job for every additional €35,000 turnover).”

• Social impact of policy measures for the building sector based on support to
lowest-income households
“Rising energy prices impact lowest-income households the most. Energy effi-
ciency improvements would serve as a better means to combat fuel poverty. Energy
efficiency policies have to be designed in a way that allows low income households
to undertake the necessary investments or put the burden on stronger investors.”

• Health and Thermal comfort Improvement
“A thermal retrofit programme will definitely achieve more in comfort than in
financial savings….insulation also lowers energy use, it generates environ-
mental benefits (less air and water pollution, lower greenhouse gas emissions)
and such benefits accrue to the wider community.”

(Joseph Saliba A. and C.E. et al.)

Malta’s first National Renewable Energy Action Plan (NREAP) to the European
Commission (2010), outlines measures that Malta intends to adopt to achieve the
national targets of 10 % renewable energy share of final energy consumption and
10 % share of renewable energy in transport, followed by the innovative introduction
of energy from waste in 2011 (MRA). Further on the ground, tangible green initia-
tives are being implemented through legislation, designating protected areas for
nature conservation covering Natura 2000 sites and Special Areas of Conservation,
waste segregation for RRR (supported by the provision of Civic Amenity Sites for
bulky and hazardous household waste and recyclable materials), free CFL’s for
households, rebate on energy efficient domestic appliances (2006–2008), use of
micro-wind turbines at public sites, smart metering on electricity consumption,
building of new state colleges utilizing renewable energy sources for a
quasi-autonomous energy requirement, public transport reform and promotion (in-
troduction of energy-efficient buses running on cleaner fuels), grant schemes on RES
and EE (industry-targeted), bio-fuel substitution (legislation addresses a percentage
share of bio-fuels, incremental from 1.5 % in 2011 reaching 10 % by 2020),
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introduction of LPG as an alternative fuel for drivers, the promotion of bicycles and
electric cars through incentives ranging from subsidies and installation of a network
of solar powered charging points spread over the Island, scrappage schemes (grants
on purchase of new Euro class IV or higher standard vehicles), and car-sharing
benefiting from use of priority bus lanes (MRA).

Road network infrastructure however needs to be stepped up for better traffic
management and to limit congestions. Designating more pedestrian zones, water
transport across harbours and shores, and tele-working (reducing need of com-
muting to work) also need to be boosted.

At regional level, Gozo is being designated as an eco-island with authorities
adopting measures in renewable energy resources and efficiency.

On water conservation, a praise-worthy effort is the launching of an MRA
scheme targeted to further encourage the harvesting and use of rainwater in the
domestic sector through financial support in repairs of wells and installation of
second class water systems (of relevance is the reverse osmosis 3.2 % consumption
of total electricity production for public water and waste water treatment for irri-
gation—timesofmalta.com). Complementing this effort would be the preservation
and boosting of groundwater and guarding against poaching. Meanwhile, 3 sewage
treatment plants are in operation for production of second-class water for irrigation
and secondary purposes. This means that Malta is now fully compliant with the
European Union’s Urban Wastewater Treatment Directive (WSC, Malta).

Another laudable green cause is government’s launching of a National Action
Plan (NAP) for Green Public Procurement (implemented in 2011), through a series
of National Guidelines governing public procurement, directing contracting
authorities “to integrate green public procurement criteria, according to their
respective targets” (Environment.gov.mt)…a win-win instrument conducive to the
attainment of economic and environmental objectives.

On a global perspective, diversification of the world’s economies to embrace
innovation, green economy and an ingrained social conscience is the way for-
ward…in other words, harmonizing economic growth with environmental and
social objectives.

The risks and challenges associated with pollution, counterbalanced with
opportunities for a greener economy and sustainable green growth are far-reaching
and could not be underestimated.

Air pollution alone, “the single biggest environment risk”, costs European economies 1.6
US$ trillion a year in diseases and deaths, a 2010 study reveals, representing almost 10 %
of the GDP of the whole European Union in 2013…curbing the health effects of air
pollution pays dividends…“we not only save more lives but also achieve results that are
worth astounding amounts of money” (WHO)

Investing more resourcefully in cleaner and renewable energy sources for
industry, means of transport and households goes a long way towards this
refreshing destination.
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Seeking to achieve or boost energy’s green credentials should be an overriding
objective of all consumers. Whereas energy sources are plentiful it is crucial that these
are clean and sustainable in the long-term. Sources with high Carbon content, such as
fossil fuels (being the largest source of emissions of greenhouse carbon dioxide attri-
butable to global warming) and CFCs (contributing towards depletion of the ozone
layer, and potentially leading to harmful ultraviolet radiation) should be fervently
discouraged. Governments investing in developing alternative sources of clean energy
through research, infrastructure, co-operation with other countries advanced in green
technology for support, in the long run are guaranteed of reaping rich dividends.

And yet, rationale demands that conservation of energy must be complementary
to any initiatives for carbon footprint reduction. Indeed, green growth assumes
enhanced dimension through this conservation.

Commendable policies should be those that focus on a holistic approach to
sustainable energy and management of its waste, encompassing the full cycle of this
resource: source, controlled production, transportation, conservation, waste treat-
ment and disposal processes.

Governments harbour their own plausible concepts on green growth and how to
achieve it through solid strategic policies and viable action plans. Some share
common concrete measures, like investing in cleaner and renewable energy and
making public transport services more accessible and environmentally-friendly, but
other initiatives could be overlooked: like the offering of incentives to the auto-
mobile industries to invest in the production of vehicles with high green technology
and efficiency.

Ultimately, the optimal way forward is the end result of converging initiatives
and concrete practical measures…activities which are intrinsically or closely
associated with green credentials based on the respect of our ecosystems and
biodiversity. On top of the agenda, I would list: promotion of large scale sustainable
forestation and farming projects; preservation of species habitats to assist in sus-
tainable breeding and propagation; sustainable landscapes and seascapes; hus-
bandry of rain water; clearing valleys of environmentally-alien development;
preventing coastal over-development; treatment of polluted seas, rivers and lakes;
investing in and promoting industries that produce green products and services;
controlling with effective enforcement indiscriminate and unsustainable fishing,
hunting, bird and animal trapping and poaching; controlling the production,
stockpiling and use of fireworks; preserving public land and sea use and combating
encroachment; preventing over-exploitation of all natural resources which impairs
regeneration by nature; promotion of eco dwellings; a holistic approach to waste
management; raising awareness and undertaking more research in environmental
issues whilst sharing data, experiences and best practices.

Under the auspices of the UN, over 150 world leaders and major stake players
meeting at the Special Summit on Sustainable Development in New York in
September 2015 adopted the 2030 Agenda for Sustainable Development, as well as 17
“Global Goals”, ranging from the fight against hunger and poverty, promotion of health
andwell-being, quality education and gender equality… to clean energy, making cities
more sustainable, innovation, responsible production and consumption … to
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combating climate change, protecting oceans and forests… to economic growth with a
social conscience, and promoting peace, justice and good governance. “If the global
community collectively is prepared to step up to the challenge of achieving the SDGs,
then there’s a chance of achieving sustainable development—and with it better pro-
spects for people and our planet.” (Helen Clark) (UNDP 2015).

Will the projected ambitious targets set at this Summit be achieved for the
common good of mankind or would it result in irrelevant rhetoric? Only time will
tell. With mutual goodwill, transparent negotiation processes, financial support to
emerging economies and third world countries…and dogged perseverance light at
the end of the tunnel would not be just a mirage or a distant milestone but a real and
visible rainbow of solidarity.

On a state level, governments as powerful and influential primemovers, should act
as role models and spearhead initiatives embracing and instigating corporate social
responsibility standards aimed at safeguarding and promoting environmental and
social wellbeing through all sectors and levels of participation—on environmental
issues, be it infrastructural works, procurement and commissioning of products and
services; whereas on social issues the promotion of gender equality, equal opportu-
nities to all (irrespective of colour of skin, creed, or sexual orientation, physical ability
or impairment), integration of family-friendly measures and just remuneration for
services rendered. Other national major stakeholders, private industry, civil society,
the Church and other institutions, NGOs, citizens would follow suit…all pooling
resources and expertise at their disposal towards a common goal. Complementing this
added-value asset would be the pursuance of good governance—the umbrella
virtue—translated in transparency, accountability, promoting broad ownership of
initiatives, schemes and changes, and engaging in social dialogue.

Implementing green economic measures could predictably and understandably
meet quite a few barriers and incur risks, not only financial due to budgetary
constraints but also socio-cultural ones.

In terms of financing such measures, governments have to manage their coun-
try’s finances judiciously, identifying priority areas for expenditure, investing
money on sensible projects to stimulate the economy and which yield return ben-
efiting citizens at large, combating tax evasion and promoting incentives and
implementing measures amenable to the upholding of the environment.

Confronting the challenge of cultural change might present a harder nut to crack.
And here education plays a major role in instilling and cultivating a sense of
national pride and developing a mindset in citizens for environmental concern and
the attainment of goals for the common good.

4 Conclusion

Governments spend a substantial percentage of their national budgets on secondary
health care that includes remedies for maladies attributable to air pollution poten-
tially causing chronic or long-term respiratory problems and cancer. Hence, better
protection of the environment makes real sense.
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Leaders in power may choose to be the ostrich and dismiss the alarm bells and
recommendations from scientists and environmental experts to redress environ-
mental deficits. Furthermore, integrating social aspects in economic policies gives
added value to efforts for such environmental redress.

Visionary governments would wisely focus their energiesmore on activities which
intrinsically embrace green components based on conservation and rational use of
natural resources and upholding ecosystems while safeguarding public health,
empowering vulnerable people and promoting social inclusion based on equal rights
and opportunities to all, irrespective of any known or perceived diversity.

In a nutshell: keen vision, strategic economic policies and planning followed by
viable and practical action plans embracing green and socially-just components are
the prevalent ingredients for a winning formula in entwining economic develop-
ment and green growth in perfect harmony.
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Involved in Transitioning to a Low
Carbon Economy in South Asia
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Abstract
This study stems from the hypothesis that there are gaps at local, national and
regional levels concerning policy making and project formulation, related to
climate change, sustainable development and human security. This chapter
focuses on the South Asia region, with particular emphasis on India and
Bangladesh, as these are two countries faced with high vulnerability to climate
change. It is clear that the increased level of projected growth in the region needs
to tread down a path towards a low carbon economy, in order to face up to the
challenges of climate change. Inadequate regional cooperation, energy insecurity
and weak governance are identified as key impediments to achieving a low
carbon economy in South Asia. However, some progress has been made through
the formation of climate change specific policy, establishment of forums for
regional cooperation, and private sector initiatives, promoting sustainable
practices. The step from policy and ideas to action needs to be taken. Barriers
such as, political instability, lack of economic integration and limited natural
resources need to be acknowledged and surmounted before any real progress
towards sustainable development in the region can be achieved. The promotion
of a low carbon economy is touted as a key step in the right direction. Emerging
from this literature review is a series of examples and mechanisms that may help
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would be needed to see real progress towards low carbon economy and an
effective response to the challenges derived from climate change in South Asia.
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1 Introduction

Prior to the global financial crisis in late 2007, South Asian countries experienced
moderate to high economic growth. For example, India experienced between 8–9 %
growth and Bangladesh, 5–6 % growth (Hossain and Selvanathan 2011). Over the
last quarter of the 20th century to present, overall living conditions have improved
markedly in the region. It is widely acknowledged that globalisation has played a
key role in these economic transitions by enhancing international trade and regional
interconnectedness. Whilst there have been positive economic changes for the
South Asian region in the early 21st century, there has also been an emergence of
new challenges concerning regional cooperation, sustainable development, climate
change and associated socio-economic impacts.

There is a limited portfolio of literature investigating the significance of regional
cooperation strategies and their significance in providing capacity for sustainable
development, low carbon economy and resilience and innovation, particularly
within the context of South Asia and the impacts of climate change. This chapter
aims to identify the key issues influencing regional integration and cooperation
strategies concerning climate change and related human security challenges. These
issues are contextualised from local, national and regional perspectives within
developing regions. This paper is fundamentally a response to the lack of available
empirical analysis regarding the implications of climate change and the relevance of
cooperation and regional integration, towards the development of a low carbon
economy in South Asia.

A key emphasis of this study is therefore on the process of transition to a low
carbon economy in South Asia, with a particular focus on Bangladesh and India; the
two most vulnerable countries in South Asia to climate change. This study stems
from the hypothesis that, in South Asia, there are gaps at the local, national and
regional levels concerning policy-making and project formulation, related to cli-
mate change, sustainable development and human security. Therefore, the key
objective of this paper is to explore areas of cooperation at local, national, and
regional levels that can aid in overcoming the challenges associated with the
transition to a low carbon economy including examples of technology exchange,
energy security and policy. This study aims to propose policies and frameworks
geared towards enhancing regional integration and cooperation. South Asia is home
to 24 % of the world’s population and is faced with many issues related to con-
tinued rapid population growth, increased economic output and mounting natural
resource pressures. These pressures combined with the region’s geographical
context make it highly vulnerable to the impacts of climate change. Projections
suggest that these vulnerabilities will be exacerbated due to an increased likelihood
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of extreme weather events, depleted natural resources, and economic imbalances, as
markets face the implications and multidimensional challenges associated with
climate change. Therefore, in order to cope with these challenges, the South Asian
economies and enterprises will have to focus on sustainable economic development
by assessing the major risks, enhancing strengthening capacity, filling the knowl-
edge gaps, and identifying adaptation investments at local, national and regional
levels. Furthermore, regional integration has the potential to improve South Asia’s
chances of success when mitigating cross—border challenges by enhancing
cooperative capacity and regional resilience. By exploring areas of cooperation at
local, national and regional levels and addressing the challenges related to climate
change in the South Asian region, this study aims to provide example policies and
frameworks related to the mitigation of climate change and human security issues in
South Asia.

An extensive review of literature has been conducted to identify the key factors
that relate to climate change and human security issues in South Asia (focusing on
India and Bangladesh). This review of scientific reports, policy papers and other
relevant materials has provided a helpful means for identifying the gaps in
addressing climate change and related threats at local, national and regional levels
within the South Asian region. This literature review firstly provides a contextual
outline of South Asia and climate change from multiple perspectives, including
environmental impacts, socio-economic impacts, social impacts, existing climate
change policy and policy directions. Secondly, existing policy and mechanisms for
dealing with climate change are summarised. Having laid this groundwork, the next
section provides an insight into the current South Asia regional cooperation sce-
nario and its relevance to building resilience and fostering sustainable enterprise in
the region. Finally, this review provides a list of challenges and changes including
examples such as technology transfer, policy and energy security that need to occur
before the propagation of a regional-scale low carbon economy can occur in South
Asia, from government, institutional and private sector perspectives.

1.1 Aims and Objectives

The study has the following three aims:

• To identify the key issues influencing regional integration and cooperation
strategies concerning climate change and related human security challenges;

• To explore areas of cooperation at state, national and regional levels that can aid
in overcoming the challenges associated with the transition to a low carbon
economy; and

• To propose mechanisms, policies and frameworks geared towards enhancing
regional integration and cooperation for the cultivation of sustainable
development.
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2 Background: Impacts of Climate Change in the South
Asia Region

2.1 Environmental Impacts

As outlined by Professor Nicholas Stern (2006), even a moderate rise in temper-
ature could have serious implications for the environment of South Asia. Clima-
tologist, Professor Mark New of the School of Geography and Environment at
Oxford University, has indicated that over the past 30 years the east Himalayas
have experienced a drop in snow and ice cover by around 30 %, and there is a real
risk that these glaciers might diminish altogether within a matter of decades
(Hossain and Selvanathan 2011). Bangladesh’s reliance on these glaciers to fuel its
major rivers and streams mean that the implications of diminished east Himalayan
glaciers would be severe and result in drought, and therefore a lack of freshwater for
irrigation and domestic uses. The Copenhagen Summit in 2009 has identified
Bangladesh as one of the most vulnerable countries to the impacts of climate
change (Hossain and Selvanathan 2011).

The extreme weather conditions of recent years in Bangladesh have been con-
nected with climate change and the IPCC has made projections for this trend to
continue and intensify into the next three decades. The implications of cyclones,
seal level rise, sea water surge, flooding, drought, changes in rainfall patterns and
temperature are far reaching and acutely impacts the human socio-economic sys-
tems operating within the affected regions of South Asia, in particular the coastal
belt of the Bay of Bengal (Stern 2006).

2.2 Socio-economic Impacts

During the economic growth period in South Asia, prior to the 2007/2008 global
financial crisis, overall living conditions improved, as is expected with economic
development. Interestingly, during this period the South Asian region also main-
tained the highest overall population density and one of the lowest Gross National
Incomes per capita (World Bank 2007).1 The region has also displayed one of the
highest child mortality, and maternal birth rates, correlating with high levels of
poverty, as displayed in Table 1. Climate change has the potential to impact the
social fabric of South Asia severely. Population displacement and climate induced
mass migration are already occurring on a large scale in coastal Asia and Africa.
The UN has stated that more people are displaced by climate induced phenomena
than war, numbering in the tens of millions (UNFCCC 2008). Climate induced and
exacerbated phenomena include drought, cyclones, storm surges, flooding, and

1For a comprehensive review see: World Bank (2004), ‘World Development Indicators 2004’.
During this period South Asia had a population density of more than 300 persons/sq. km and a
GNI per capita of less than 1500 $US, compared with Europe EMU with a population density of
less than 150 persons/sq. km and a HNI per capita of more than US$ 20,000.
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dry-land salinity (USAID 2010). It is also now widely recognised that the South
Asian region, in particular the coastal belt of the Bay of Bengal, will suffer severely
in socio-economic terms from climate change due to its impacts on the local
population’s, predominantly agricultural livelihoods and the region’s high popu-
lation density; particularly the millions residing in the Bay of Bengal Delta, many of
whom represent South Asia’s poorest of the poor (Stern 2006).

Table 2 displays a comparison between land area, population, population growth
rates and rural/urban ratios for each South Asian country (excluding the Maldives),
reflecting a marginal migration away from rural areas to urban areas.

2.3 Climate Change Policy in South Asia

In the context of climate change, sustainable development policies and measures
that have been implemented to accelerate development in emerging economies are
uniquely powerful drivers in the move towards achieving global climate stability.

Table 1 Indicators of poverty and mortality

Areas/regions Share of people
living on less than
US $1.25 a day

Child mortality
rate per 1000
live births

Maternal Mortality ratio per
100,000 live births-
modelled estimates

East Asia and pacific 16.8 % 23 150

Europe and central
Asia

3.7 % 19 45

Latin America and
Caribbean

8.2 % 20 130

Middle East and
North Africa

3.6 % 29 200

South Asia 40.3 % 58 500

Sub-Saharan Africa 50.9 86 900

Euro area _ 8 5

Source World Bank (2010)

Table 2 Demographic condition in South Asia

Country Area (in ‘000 sq.km) Population (million) Population growth rate Population
ratio
(rural/total)

1990 2005 2015 1990–2005 2000–2015 1990 2005

India 3287 849.5 1095 1248.5 1.4 1.0 74.5 71.3

Pakistan 796 108 156 190.5 2.4 2.0 69.4 65.1

Bangladesh 144 104 142 168 2.1 1.7 80.2 74.9

Nepal 147 19.1 27 32.7 2.3 1.9 91.1 84.2

Sri Lanka 66 17 20 21 1.0 0.7 82.8 84.9

Total 4440 1098 1440 1661 1.84 1.46 79.6 76.1

Source Hossain et al. (2010, p. 18), World Bank (2004, 2007)
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Policies that improve the productivity, efficiency, and ecological footprint of
transport and energy infrastructure are being implemented by many developing
countries. Following the Bali agreement of 2007, almost all South Asian countries
have developed national climate change strategies (Hossain and Selvanathan 2011).
Kelkar and Bhadwal (2007) indicate that while many ‘South Asian public sector
programmes are relevant for strengthening adaptive capacity to climate change,
they do not as yet explicitly incorporate responses to the increased risks due to
climate change’. The authors continue by explaining that, a comprehensive Pre-
paredness, Adaptation and Mitigation Strategy (PAM) would require a long-term
strategic plan which may not be entirely congruent with existing short-term political
governance cycles. This incongruence, when combined with a number of other
possible factors has resulted in a weak commitment to the formulation of a com-
prehensive PAM strategy. Kelkar and Bhadwal (2007) also suggest a number of
other factors hindering the formulation of a PAM including:

• Both the extent and impacts of climate change are yet to be fully understood,
mapped and properly costed;

• Inadequate decentralisation of public governance and low institutional capacity
to link national with local and local with community, and vice versa, compro-
mise a bottom-up planning process, vital to climate change planning;

• Inadequate resources and a lack of required technical know-how jeopardise
development of suitable adaptive infrastructure; and

• Absence of meaningful regional cooperation—geo politics and the political
mind-set of inter country rivalries continue to obstruct progress. Collective
visioning of a regional framework is vital to address the hazards of climate
change migrations, especially those that relate to cross-border migration.

2.3.1 Climate Change Policy: India in Focus
India’s first National Action Plan on Climate Change (NAPCC) was released on
June 30, 20082; outlining existing and future policies and programs addressing
climate mitigation and adaptation. The plan is arranged into eight core “national
missions” through to 2017. The plan itself emphasises India’s main priority, which
is to maintain high economic growth to raise living standards. The plan also
highlights the fact that although India is committed to reducing its overall carbon
emissions, these measures would be more successful with assistance from devel-
oped countries. It also emphasises that India will at no point exceed the per capita
green house gas emissions of developed countries, even as they pursue their
development objectives (Pew Centre on Global Climate Change 2008). The eight
‘National Missions’ include:

2For a comprehensive review, refer to: National Action Plan on Climate Change: Government of
India, Pew Centre on Global Climate Change (2008).
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• National Solar Mission; which aims to promote the development and use of
solar thermal technologies with the aim of making solar energy production more
competitive. This mission also combines specific targets such as, increasing the
production of photovoltaic cells to 1000 MW/year, with other objectives such
as, the establishment of solar research facilities, promotion of international
collaboration on technological development, increased government funding and
international support;

• National Mission for Enhanced Energy Efficiency; aims to mandate specific
energy consumption decreases in large energy consuming industries, with a
system for companies to trade energy-savings certificates, as well as energy
incentives for improved energy efficiency and increased financing for
public-private partnerships that reduce energy consumption through demand
side management programs in the construction and agricultural sectors;

• National Mission on Sustainable Habitat; promotes energy efficiency as a core
component of urban planning;

• National Water Mission; sets a goal of 20 % improvement in water use effi-
ciency through a range of methods including pricing, in light of the projected
impacts of climate change on water supplies;

• National Mission for Sustaining the Himalayan Ecosystem; aims to conserve
biodiversity, forest cover and other ecological values in the Himalayan region,
where global warming is projected to cause glaciers to recede dramatically,
thereby compromising much of India’s current fresh water supplies and river
systems;

• National Mission for a “Green India”; aims for the re-forestation of six million
hectares of degraded forest lands and the expansion of India’s overall forest
cover from 23 to 33 % of India’s territory;

• National Mission for Sustainable Agriculture; aims to support climate adaptation
in agriculture through the development of climate-resilient crops, and agricul-
tural practices as well as the expansion of weather insurance mechanisms; and

• National Mission on Strategic knowledge for Climate Change; aims to promote
research through funding and increased international collaboration. Also
encourages private sector initiatives to develop adaptation and mitigation
technologies through venture capital funds.

The NAPCC also combines a number of individual and continuing initiatives
such as the renewable energy initiative which states, under the Electricity Act 2003
and the National Tariff policy 2006, that the central and the state electricity regu-
latory commissions must purchase a certain percentage of grid-based power from
renewable sources (Pew Centre on Global Climate Change 2008).

2.3.2 Climate Change Policy: Bangladesh in Focus
Currently there is no concrete climate change policy in Bangladesh that specifically
aims at the projected risks associated with climate change in the region. The
Government of Bangladesh has instead taken a policy stance that focuses on climate
change vulnerability, with a vision to eradicate poverty and improve economic and
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social well-being through a ‘pro-poor’ climate resilient strategy. The strategy
focuses on adaptation and disaster risk reduction mechanisms along with low
carbon development goals, mitigation strategies and promotion of technology
transfer in order to build capacity and meet projected climate change challenges into
the future (25 years). This strategy is primarily based on the four building blocks of
the Bali Action plan (UNFCCC 2008):

• Food Security: Bangladesh continues to lack sufficient food supplies despite the
substantial quantities of rice, jute, potatoes etc. that it produces. A prime
commitment of the Government of Bangladesh was to achieve self-sufficiency
in food-grain production by 2013. Crop security is threatened by rising sea
levels, changing precipitation patterns, increased regularity of flooding and
drought (Jilani et al. 2011);

• Water Security: Fresh water supplies in Bangladesh are threatened by increased
regularity and severity of drought, changes in precipitation patterns, salinisation
of groundwater supplies and pollution of surface water supplies;

• Energy Security: The Government of Bangladesh presented its vision and policy
statement in February 2000, aiming to eliminate the inequality between the
urban and rural areas by upgrading energy supplies and producing 8500 MW by
2013; and

• Livelihood Security: Agriculture provides employment for approximately
48.1 % of the population. The government’s aims and objectives are based
around both improving the productivity of the agricultural sector whilst
simultaneously increasing the contribution of other sectors including industry
and service sectors.

In order to enhance funding in development and sustainability initiatives, the
Government of Bangladesh has formulated a National Adaptation Program of
Actions (NAPA). This was submitted to the UNFCCC in 2005 in order to gain
official development assistance through the Least Developed Countries Fund
(LDCF). More recently, the government has established two authorities as the
National Clean Development Mechanism committee. These authorities have taken
on four projects involving the waste and energy sectors.

In 2008, the government formulated the Bangladesh Climate Change Strategy
and Action Plan (BCCSAP) 2008, revised in 2009. The BCCSAP identifies six
priority themes as follows: Food security; Social protection and health; Compre-
hensive disaster management infrastructure; Research and knowledge management;
Mitigation/low carbon development; Capacity building and Institutional strength-
ening. It has been suggested that although Bangladesh is acting to mitigate climate
change vulnerability, the lack of a concrete national climate change policy may
increase pressures on the government and institutions as the consequences of cli-
mate change are felt (UNFCCC 2008).
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3 Background: Cooperation and Uncertainty
in Transitioning to a Low Carbon Economy in South Asia

The concept of cooperation is important in the context of climate change, uncer-
tainty, and transitioning to a ‘green economy’ in South Asia. Jhirad et al. (2011)
outline that challenges induced by climate change can be shared between developed
and developing nations, which foster an environment of learning in this arena. By
aligning sustainable development goals and climate policy more closely with
development interests, the global market place, key stakeholder and decision
makers, private industry and the investment community may be more readily
engaged. This also promotes wider international support for both climate change
and development initiatives, and can thereby help to attract significantly greater
investment. Atiken and Raihani (2011) outline the importance of incorporating
mechanisms to foster cooperation whilst accounting for uncertainty and irrational
responses that may inhibit collective action, concerning efforts to mitigate global
climate change. There are many sources of uncertainty involved with the issue of
climate change that may hinder collective action, such as an imperfect under-
standing of how increasing greenhouse gas stocks in the atmosphere will affect
climatic patterns. Therefore, in the context of climate change, promoting cooper-
ation may fundamentally rely on the ability of scientists and policy makers to
convince stakeholders and investors of the high probability that negative conse-
quences will arise if no collective action is taken on climate change, for example, if
emission reduction targets are not met.

3.1 Regional Cooperation: South Asia Context

The South Asian region could particularly benefit from increased levels of regional
integration and cooperation at all levels: state, intra-regional and international.
Ahmed et al. (2010) provide an example of the impacts of climate change on
Himalayan glaciers and water resources in South Asia, and the associated benefits
of cooperation in the South Asia region. Glacial melt is already impacting water
flow regimes and these impacts are likely to be to the detriment of downstream
countries. The rivers and floodplains of Pakistan, India and Bangladesh rely on
these glaciers for regular seasonal flow. Clearly issues such as this can be the
catalyst for dialogue on regional water cooperation. Currently, cross-border coop-
eration between India, Bangladesh and Nepal may offer the only long-term solution
regarding flood/drought mitigation, and could benefit over 400 million people
(Ahmed et al. 2010).

In terms of intraregional trade, capital and ideas, South Asia is the least inte-
grated region in the world. Factors contributing to this scenario include, poor
infrastructural connectivity, cross border conflicts (primarily between India and
Pakistan) and security concerns (World Bank 2007). Despite slow progress for
regional integration, the South Asia region has experienced high economic growth
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over the past decade, and this is a trend set to continue. Projected economic growth
spurred the unanimous signing of the South Asia Free Trade Agreement (SAFTA)
on the 6th of January, 2004, which promotes free trade throughout South Asia; a
step towards intraregional economic integration, and providing scope for further
regional cooperation.3 Despite this progress, the cost of conducting business
remains high in the South Asia region and firms identify corruption and energy
supply as the two biggest constraints (Ahmed et al. 2010).

4 Conditions Needed for the Propagation of Low Carbon
Economy in South Asia

An environment conducive to the propagation of sustainable enterprise combines
the traditional profit-seeking model with the need for development that not only
respects environmental sustainability, but also human dignity and decent work (ILO
2007). Table 3 provides a summary of the conditions required for the propagation
of SEE that are highly applicable to the South Asian regional context.

4.1 Transformations and Challenges: Green Economy
and Sustainable Development in South Asia

There are many issues; social, economic and environmental that need to be
addressed before any real progress towards a socially-equitable green economy can
be made in developing regions such as South Asia. Table 4 provides a glimpse at
the issues that need addressing, specific to South Asia, before any successful
propagation of a ‘green economy’ can begin.

4.1.1 Challenges: Regional Cooperation and Energy
Security in South Asia

In terms of regional cooperation and energy in South Asia, it must be highlighted
that the region has energy surplus4 (e.g. Bhutan, Nepal), and energy deficit (e.g.
India, Bangladesh) countries. The development of greener, cross-border energy
projects can enable countries to benefit from natural endowments, and improve
capacity for increased grid efficiency, and secure supplies of fossil fuels and
renewable energy. Cross border energy projects that focus on the development of
renewable energy projects, particularly those involving hydro-electric generation
and wind power, can reduce reliance on fossil fuels, and therefore limit

3The SAFTA agreement was made under the South Asia Agreement on Regional Cooperation
(SAARC), which provides the overall regional forum for political level dialogue (Ahmad et al.
2006).
4In the 2007 fiscal year Bhutan’s electricity export contributed to nearly 25 % of GDP and 60 % of
government-revenues (ADB 2009).
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environmental harm. This is a particularly important factor for India, as their CO2

emissions are set to grow substantially, as demonstrated by an overall 5 % increase
in emissions between 2003 and 2008 (ADB 2011).

Using the example of hydropower development, it has been indicated that cur-
rently India exploits a mere 33 % of its hydropower capacity, and this is in large
part due to inadequate management of ecological impacts and resettlement and
rehabilitation issues. On top of this India’s ability to exploit regional hydropower
resources (in Nepal and Bhutan) has been limited due to an unwillingness of energy
endowed countries to be tied so closely with Indian markets. In order to develop the
capacity of hydropower development in India further, these two key issues would

Table 3 Conditions required for the propagation of a low carbon economy

Conditions for a conducive
environment for low carbon economy

Role of Government in the promotion of low carbon
economy

• Peace and political stability
• Good governance
• Social dialogue
• Respect for universal human rights
• Entrepreneurial culture
• Sound and stable macroeconomic
policy

• Trade and sustainable economic
integration

• Enabling legal and regulatory
environment

• Rule of law and secure property
rights

• Fair competition
• Access to financial services
• Physical infrastructure
• Information and communications
technology

• Education, training and lifelong
learning

• Social justice and social inclusion
• Adequate social protection
• Responsible stewardship of the
environment

• Facilitating and participating in social dialogue
• Labour law enforcement through efficient labour
administration, including labour inspection

• Encouragement of voluntary concept of corporate
social responsibility

• Promotion of socially and environmentally
responsible public procurement, lending and
investment

• Promoting sectors in value chains
• Flexibility and protection to manage change
• Targeted programmes
• Research and innovation
• Access to information and business and financial
services

• Policy coordination and coherence
• International policies
• Production and consumption patterns
• Supporting skills development

Enterprise-level principles for low
carbon economy

Role of the social partners in the promotion of low
carbon economy

• Social dialogue and good industrial
relations

• Human resource development
• Conditions of work
• Productivity, wages and shared
benefits

• Corporate social responsibility
• Corporate governance

• Advocacy
• Representation
• Services
• Implementation of policies and standards

Source Somavia (2007)
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Table 4 Issues that need addressing for the propagation of a ‘Green Economy’ in South Asia

Issues that need
addressing for the
propagation of a ‘Green
Economy’ in South Asia

Relevance to
Millennium
Development
Goals (MDG)

What can South Asian
countries do?

Examples

Poverty alleviation High Remove trade barriers
on agricultural
products (UNEP
2009)

It is estimated that the
removal of agricultural
protectionism could reduce
global poverty by as much
as 8 %
Developing countries can
cater for the demand for
sustainably produced
products in developed
countries by promoting
practices such as organic
production

Job creation and social
equity

High Nurture competitive
small to medium sized
enterprise
(SME) (Somavia
2007)

Provide support such as,
business pre-start-up,
start-up and development
assistance
Promotion and
development of enterprise
based training
Encourage
entrepreneurship

Promotion of renewable
energy and low carbon
technologies

Med Support the scaling up
and diffusion of small
scale off-grid
technologies

Grameen Shakti,
microfinance model,
Bangladesh. This is a
non-grid solution to clean
energy for the poor. This
model is particularly
powerful as it is
commercial in operation
and microfinance driven
(substitutes kerosene for
photovoltaic electricity at
the village level) (UNEP
2009)

Resource and energy
efficiency

Med 1. Increase funding for
energy infrastructure
upgrades
Apply energy
efficiency standards

Improve energy
transmission infrastructure
to curb transmission and
distribution losses
Refurbish or decommission
low- efficiency coal fired
power-plants, and
Adopt mandatory energy
efficiency standards for
household appliances, and
new motor vehicles

(continued)
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need to be addressed. Climate change may also play a part in diminishing the
capacity of hydropower, through accelerated glacial melt and changed precipitation
patterns, Therefore, these projections would need to be accounted for in any
expansion of the hydropower sector (World Bank 2007).

From a ‘whole of Asia’ perspective, long-term growth in the region will
dependent on the efficiency at which natural resources are used (ADB 2011). The
literature identifies energy security in South Asia as both a barrier to regional
integration, and the development of a low carbon economy. Energy security may
also be framed as providing the biggest opportunities for fostering regional

Table 4 (continued)

Issues that need
addressing for the
propagation of a ‘Green
Economy’ in South Asia

Relevance to
Millennium
Development
Goals (MDG)

What can South Asian
countries do?

Examples

Sustainable Urbanism Med Encourage public
transport sector

India’s National Urban
Transport Policy (NUTP),
discourages the use of
personal motorised
vehicles in favour of public
transport
Jawaharlal Nehru National
Urban Renewal Mission,
has made funding for
transport projects in cities
conditional upon the
proposals being in
conformity with the NUTP
(TERI 2010)

Climate change High Early Action The major source of
atmospheric carbon in
South Asia is energy
production
Near future transfers of
finance and technology are
important to forestall
energy intensive growth
due to long lead times to
install improved energy
infrastructure (Hunt 2011)

Resilience High Adaptation in the
agricultural sector

Drought tolerant crop
cultivation
Management of surface
water for crop production
Rainwater harvesting
Community based pond
management for
supplementary irrigation
(Yu et al. 2010)
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cooperation and development of a renewable energy sector. Population growth,
urbanization, industrialisation and economic growth have all contributed to an ever
increasing demand for energy in South Asia.5 Where this has been traditionally, and
to varying degrees of success, managed by supply-increased production, the future
presents a different scenario in which natural resource depletion has rendered these
traditional, unsustainable supply-demand practices as inadequate. A region wide
analysis reveals that South Asia’s energy reserves are exceptionally low, despite it
being the most populous region of Asia. Reserves are at 0.5 and 0.8 % of the
world’s oil and gas reserves respectively (Hossain and Sarker 2013). Energy
security in South Asia provides an exemplary scenario, endowed with potential for
catalysing regional integration beyond the sphere of commerce, and the develop-
ment of a low carbon economy, through technological innovation and aptly directed
policy-making (Hossain and Sarker 2013).

Presently, relative to global statistics, most regions of South Asia display low
energy intensity levels. For example India sits at 20 % below world averages per
capita emissions. However, as countries such as India become more energy intensive
with high rates of growth, as outlined in Table 5, there exists numerous opportunities
to pre-empt rapid carbon intensification and provide significant emission reduction
opportunities such as, improving energy transmission infrastructure to curb trans-
mission and distribution losses; refurbishing or decommissioning low-efficiency
coal fired power-plants; and adopting mandatory energy efficiency standards for
household appliances and new motor vehicles (ESMAP 2009).

In terms of carbon mitigation and the transition to a low carbon economy, an
analysis of low-carbon scenarios for India reveals that renewable energy sources are
a preferred choice when combined with either a ‘Carbon tax’ (CT) scenario or a
‘sustainable society’ (SS) scenario (Shukla et al. 2008).6 In a CT scenario, faster
penetration of renewable energy is enabled by reducing the relative price difference
between renewable and fossil fuels. In the SS scenario, cooperation among stake-
holders plays an important role in lowering transaction costs and increasing
deployable potential of renewable energy production; these two aspects drive the
penetration of renewable resources.

Environmental degradation, sustainable growth and energy security are three key
challenges faced by South Asian countries, in particular India. This type of tran-
sition to low-carbon, renewable energy would not only reduce the region’s carbon
intensity, it would also be associated with environmental improvement, sustainable
industry, and increased energy security for a rapidly expanding economy (ADB
2009). Using the example of India, as previously outlined, there are a number of

5See: ADB (2009, p. 39): “South Asia’s primary energy demand will increase from 582.1 Mtoe in
2005 to 1264 Mtoe in 2030 at an annual rate of 3.2 %. South Asia is expected to account for
17.5 % of the TPED in Asia and the Pacific in 2030. In all the members in South Asia, per capita
energy demand remains low, at below 2.0 Mtoeeven in 2030”.
6See: Shukla et al. (2008, p. 160): Carbon Tax (CT) scenario; presumes a stringent carbon tax
($10/t CO2, during Kyoto Protocol period, rising to $100/t CO2in 2050. Sustainable Society
scenario (SS) follows a distinct ‘sustainability’ rationale, similar to that of the IPCC SRES B1
global scenario (IPCC 2000).
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policies in the NAPCC directed at creating a low carbon society, however, these are
very much in their infancy and do not, as yet, form the requirements or framework
for an effective, long term PAM (Kelkar and Bhadwal 2007).

4.1.2 Socio-political Change for Regional Cooperation
Using energy security as an example, it is clear that there is an inclination towards
regional cooperation, as demonstrated by the energy security plans devised in each
South Asian country. Currently institutions such as the SAARC Energy Working
Group, South Asia Forum for Infrastructure Regulation (SAFIR), the World Energy
Council and others, have provided space for dialogue, however, adequate follow up
to these discussions has not occurred. Political issues often become entangled with
policy action, thereby slowing the progress. This is because of the entrenchment of
the government as partners in all of these institutions and proposals getting mixed
up with non-energy related political issues of separate countries. Discussions should
involve emerging issues in the energy sector; establishing regional energy projects;
facilitating training, testing and development of renewable technology applications;
and exchanging information on new technologies such as, renewable energy,
hydrogen fuel and gas hydrates. It is further suggested that, in order to support these
ideas, a permanent body must be created in the form of a research institution as well
as a high level think tank, backed by governments. This would enable in depth
analysis of specific issues and proposals with the key purpose to insulate energy
related issues from political interferences (Sankar et al. 2006).

4.1.3 Technological Change and Policy Considerations
The transition of developing countries to low-carbon growth can initially benefit
from the experiences of relatively advanced regional economies. This has been
termed a South-South cooperation framework. The next phase of cooperation may
involve higher income economies, providing a more advanced level of techno-
logical diffusion (Rahman 2010).

Many low carbon technologies are owned by firms in developed nations. The
transferral of these technologies to developing countries, and an understanding of
the associated logistics, is becoming increasingly urgent. As outlined by Ockwell

Table 5 South Asian Commercial Energy Supply and Demand Figures and Projections

South Asia Supply and demand figures and projections (MTOE)

Primary energy demand 1990 2000 2005 2006 2015 2030

Total 345.0 496.0 582.1 611.3 753.4 1264.3

Coal 106.4 165.1 209.2 223.5 184.5 462.5

Oil 66.2 122.2 138.4 145.5 178.9 336.6

Natural gas 13.6 28.4 40.5 43.1 64.8 132.9

Hydro 6.7 7.1 9.6 10.7 13.5 23.8

Nuclear 1.6 4.4 4.5 4.8 20.0 56.3

Others 150.5 168.8 180.9 183.6 191.6 252.2

Source ADB (2009)
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et al. (2008), there are six key considerations for the development of policy that is
aimed at facilitating low carbon technology transfer to developing countries:

• Technology transfer needs to be seen as part of a broader process of sustained,
low carbon technological capacity development in recipient countries.

• Because low carbon technologies are at different stages of development they
may involve both vertical transfer7 and horizontal transfer.8

• Less integrated/rigid technology transfer arrangements are more likely to
involve knowledge exchange and diffusion through recipient country
economies.

• Firms that build into their transfer process the strategic objective to obtain
technological know-how and knowledge necessary for innovation during the
transfer process, are more likely to develop capacity as a result.

• Access to intellectual property rights, whilst an important facilitator of tech-
nology transfer processes, must also be accompanied by consideration of both
absorptive capacity and risk assessment of new technologies.

• National and international policy interventions can play a central role in
achieving low carbon technology transfer.

It is evident that policy intervention can play a central role in the promotion of
low-carbon technology transfer and overcoming energy supply shortages. For
example, at the national level, domestic policies9 that incentivise the use of low
carbon, as opposed to conventional technologies, have a strong effect in sur-
mounting cost barriers and developing markets for new low carbon technologies.
National level policies can also be tailored to encourage innovation processes that
are actively engaged with international research and development (R&D) collab-
orations. Within this sphere, it is also important to enable and foster an environment
conducive to international business transactions (Ockwell et al. 2008).

4.1.4 CSR and Social-behavioural Change
Corporate Social Responsibility (CSR) can play an important role in changing the
behaviour of employees, consumers and communities. Generally, companies can
offer a more proactive choice of products and services to promote low carbon
lifestyles and importantly, using the example of India, growth has been driven by
corporatisation, not by government policy. The Indian Institute of Management
(IIM) (2010) identifies several companies in India that have begun using practical
environmental solutions to promote change.10 One key example is TATA; India’s
leading private sector power producer, currently using 90–95 % of coal used in
India and therefore emitting large amounts of carbon. In order to help offset these

7Transfer of technologies from the R&D stage through to commercialisation.
8Transfer of technologies from one geographical location to another.
9Such as, taxes, subsidies, and emissions trading schemes.
10Proceedings of the Regional Workshop on Corporate Environmental Management: From Policy
to Practice, Indian Institute of Management (2010, p. 7).
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carbon emissions, TATA has initiated an energy club involving its employees. The
initiative encourages employees to calculate their own carbon footprints and work
towards reducing them. The employees were also sensitised to the environmental
issues through visits to power plants, and audio visual displays. Another example of
corporate change, identified by IIM (2010), is Yes Bank, a private sector bank in
India that promotes responsible banking via financial growth whilst enhancing
environmental and social impacts through business initiatives that focus on
agribusiness, social and rural banking, sustainable investment banking and micro-
finance. Yes Bank also documents its carbon footprint and is India’s first signatory
to the Carbon Disclosure Project (CDP).11

From an idealistic perspective, the current global financial crisis has been pre-
sented in some literature12 as an opportunity for change towards a more resilient
economy base, by placing sustainability at the heart of policy and reform. This
change can be viewed as a move away from the traditional paradigm of economic
growth as an imperative. Apart from establishing resource and environmental limits
on economic activity and re-designing economic models, it is suggested that there
must be a change in the social logic of consumerism. Steps to achieving change in
this sense, within South Asia may include tackling systematic inequality, measuring
prosperity, strengthening human and social capital and ultimately reversing the
culture of consumerism. It is suggested that decreasing the influence and goals of
materialism can be achieved through investment in public amenities and spaces,
strengthening communities and enhancing socio-cultural ties that can enrich life by
providing opportunities for leisure and self development and ultimately move
society away from materialism as fulfilment (Jackson 2011).

4.1.5 Institutional Change
As Somavia (2007) surmises, fostering sustainable enterprise has its basis in
strengthening institutions and governance systems which have the capacity to
nurture enterprises. Fundamentally strong and effective institutions provide the
basis for strong and efficient markets. Somavia continues by adding that ensuring
human, financial and natural resources are divided equitably and efficiently to
promote innovation and enhanced productivity is essential.

As briefly mentioned within the technology and policy section of this paper, it is
important to foster an environment conducive to international business. National
policy can play a major role in this arena, especially in India, which is currently
hampered by bureaucratic barriers to efficient business. Importantly, government
led initiatives (information sharing, renewable technology, R&D) must engage
private companies (Ockwell et al. 2008). Ockwell et al. (2008), outline that at the
international level, initiatives can be targeted at overcoming barriers associated with

11CDP is an independent non-profit organisation that holds the largest database of primary
corporate climate change information in the world. CDP collects and distributes information to
investors, corporations and governments to motivate them to take action to prevent severe impacts
on climate change.
12See: Jackson (2011, p. 162).
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high costs of low-carbon technologies. These efforts are categorised as either direct
financing (e.g. GEF,13 CDM,14 World Bank) or carbon pricing. Policies aimed at
reducing the cost of business and improving competitiveness have already begun to
be addressed by focussing on microeconomic policies. This attention has led to a set
of objectives aimed at improving institutions and governance by expanding
market-based allocation of resources; increasing transparency through improved
disclosure and market discipline; regulation reform to minimise corruption; and
introducing better checks and balances to improve governance (Ahmed et al. 2010).

4.1.6 Climate Change Adaptation and Mitigation
One of the key facets of climate change adaptation are the challenges faced at the
design and implementation phase. As mentioned throughout this literature review,
South Asia faces many impediments to implementing sustainable development
policy; climate change adaptation falls into this category. Lack of knowledge, weak
institutional capacity, corruption, and poor trans-boundary coordination are com-
mon themes in this paper, and directly impact on the development of effective
climate change adaptation mechanisms. The foundations of a low carbon economy
and ultimately sustainable development, if acted upon, can in itself act as long term
climate change mitigation mechanisms. However, as frequently noted, many
regions of South Asia, such as the Bay of Bengal Delta, are already feeling the
direct consequences of climate change, and the short-to medium term objective
must be adaptation. Options that promote low carbon economy, whilst improving
adaptive capacity include, increased trans-boundary cooperation, promotion of
economic development through diversified livelihoods, improved management of
public services and maintenance of healthy ecosystems (USAID 2010).

5 Conclusions

Climate change poses a new set of challenges for the future development of South
Asia. It is important to consider the impacts of climate change in South Asia due to
the region’s status as one of the world’s fastest growing economic powers, con-
taining the most densely populated region of the world that is highly vulnerable,
and already experiencing changes to weather patterns, hydro-geographical flows,
flood and drought patterns (Stern 2006). This paper is fundamentally a response to
the lack of available empirical analysis regarding the implications of climate change
and the relevance of cooperation and regional integration, towards the development
of a low carbon economy in South Asia. A key emphasis of this study is therefore
on the process of transition to a low carbon economy in South Asia, with a par-
ticular focus on Bangladesh and India; the two most vulnerable countries in South
Asia to climate change. This review of scientific reports, policy papers and other

13Global Environment Facility.
14Clean Development Mechanism.
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relevant materials has provided a helpful means for identifying the gaps in
addressing climate change and related threats at local, national and regional levels
within the South Asian region.

Gaps at local, national and regional levels, concerning policy-making and project
formulation related to climate change and human security have been identified pri-
marily as stemming from a lack of regional integration, energy security, corruption,
weak institutional capacity and ineffective policy in terms of promoting
private-sector action and cooperation with developed countries (Ahmed et al. 2010).
Although there has been some progress in all of these areas, for example SAARC,
there is a lack of coordinated and integrated policy and mechanisms that would be
needed to see real progress towards SEE and an effective response to the challenges
derived from climate change. However, further research is necessary to further fill the
gap in the literature and expand the empirical work to other countries in South Asia
looking beyond Bangladesh and India.
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Explanatory Factors of Social
Responsibility Disclosure
on Portuguese Municipalities’
Websites

Verónica Paula Lima Ribeiro, Sónia Maria da Silva Monteiro
and Ana Maria de Abreu e Moura

Abstract
Purpose Municipalities can play a key role in supporting the development of
green growth, by linking environmental, social and economics goals, in a
sustainability strategy at the local level. At the same time, sustainability
reporting allows for a deeper understanding of the local green policies. The aim
of this paper is to analyse the disclosure of social responsibility (SR) information
by Portuguese municipalities and to identify their determining factors.
Design/Methodology/Approach A content analysis was performed on web-
pages from 60 sampled municipalities, and an information disclosure index was
created (based on generic, economic, social and environmental information). For
each information category, a disclosure sub-index was also developed. To
analyse the relationship between the developed information disclosure indices
and potential determinant factors, several tests were conducted using previously
formulated hypothesis, via univariate and bivariate analyses. Findings Descrip-
tive statistics indicate average levels of SR disclosure. The Total Disclosure
Index (TDI) value was 0.46. The Economic Information sub-category exhibits
the highest value (0.66), followed by the Social and Environmental information
categories (0.61 and 0.36, respectively). Univariate and bivariate analyses show
that certain variables can explain degrees of information disclosure. The Size
(SIZE2) (measured by the number of inhabitants), Education Level (EDUC) and
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Tax Burden (TAX) variables positively influenced all indices, while the
Unemployment Rate (UNEMP) variable does not influence the indices. Political
Competition (POLCOM) only influenced EnDI, and the remaining variables
influenced at least four of the five indices studied. Originality/Value This study
adds to the international research on SR in public sector by providing empirical
data from a country, Portugal, where empirical evidence is still relatively limited.

Keywords
Social responsibility � Disclosure � Municipalities � Internet

1 Introduction

The green economy, in the context of sustainable development, was one of the
themes for the United Nations Conference on Sustainable Development held in Rio
de Janeiro in 2012 (or Rio + 20). The green economy as been seen an important tool
for sustainable development, because that is inclusive and can drive economic
growth, employment, and poverty eradication, whilst maintaining the healthy
functioning of the Earth’s ecosystems (United Nations Department of Economic
and Social Affairs—UNDESA 2012b).

To UNDESA (2012a) the various definitions of green growth and green econ-
omy are generally consistent, both having sustainable development as their basic
objective and being a means to reconcile the economic and environmental pillars,
without ignoring social aspects.

The green economy “designates a set of activities associated with research,
technologies and industries, which are directly geared to improve environmental
outcomes, reduce pollution, conserve energy and protect natural resources (…). The
concept of sustainable development emphasises the broader perspective of
sustainability encompassing economic, social and environmental dimensions.
Sustainable development provides an important context for green growth” (Organi-
sation For Economic Co-Operation And Development—OECD 2012: 24). The
concept of green growth “is closely related to that of sustainable development, but
with more emphasis on growth and on mitigating climate change, which is widely
perceived as the major long-term challenge to sustainability” (Bowen 2012: 11).

According to the European Environment Agency—EEA (2011: 5), “the green
growth isn’t just a preferable approach to economic development. On the contrary,
in the long term it’s the only way to sustain economic growth”.

The organizations have been submitted to different pressures in order to achieve
a balance between economic growth and environmental preservation, and the
concept of environmental management has been included in the general manage-
ment system of the organization.
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Although the public sector has different and unique characteristics from the
private sector, Rondinelli and Berry (2000) emphasize the need for greater coop-
eration of central and local governments with the private sector. They argue that to
overcome the “gap” between public policies regarding the environment requires the
adoption by both sectors of a new philosophy that emphasizes eco-efficiency and
recognizes that economic growth and environmental quality are two mutually
interdependent goals.

Several authors, such us Ball and Grubnic (2007) have defended that public
sector organizations should play an important role in promoting sustainable
development. On the one hand, as policy-makers, governments can drive the
environmental agenda by translating long-term environmental priorities into con-
crete policies and programs; communicating, implementing and monitoring such
environmental policies and programs and controlling compliance of environmental
regulations (Emilsson and Hjelm 2004; Moon 2004; Ball and Grubnic 2007). On
the other hand, as providers and/or producers of public services and utilities, public
sector organizations carry out activities that have a significant impact on the
environment (GRI 2005). Therefore, public entities, such us local authorities, are
called by Taylor et al. (1994) as “silent destroyers” because they are considered
“clean” businesses that, supposedly, do not originate products or apparently pol-
lutant wastes. Therefore, environmental issues must also be integrated into public
entities at organizational level in order to reduce the environmental impacts asso-
ciated with their own operations.

Sustainable development provides an important context for green growth.
However, has not been conceived as a replacement for sustainable development, but
can be considered a subset of it. “It is narrower in scope, entailing an operational
policy agenda that can help achieve concrete, measurable progress at the interface
between the economy and the environment” (OECD 2012: 24).

The public sector plays a key role in supporting the development of green
growth, by linking environmental goals to broader social equity goals, in a sus-
tainable economic development strategy, at the local level (OECD 2012: 75).

Amongst the different government levels, local authorities (municipalities) have
been considered key actors for implementing sustainability (Ball 2005). From a
practical standpoint, municipalities operate closest to the people and can place
green economy policies in a tangible context (Federation of Canadian Municipal-
ities—FCM 2011). These policies include “articulating an economic and sustain-
ability vision for their areas, diffusing sustainability ideas and practices, managing
local regulatory, planning and approval instruments, designing green infrastructure,
promoting new industry and skill opportunities, and working with industry,
households and energy authorities to promote critical mass in low-carbon energy
use” (OECD 2012: 89).

The transition to a green economy poses many challenges for local authorities,
particularly in ensuring the development of economic activity in cleaner sectors and
providing incentives to develop green technologies (OECD 2012). During the last
decades many local entities have undergone a number of initiatives to become
environmentally friendly by reducing resources consumption and wastage and
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promoting polities and actions aimed at achieving the sustainable development
within their geographical area (Emilsson and Hjelm 2004).

When moving towards green growth, reporting and accounting frameworks are
necessary to determine what and how to measure, and how to report information
about the progress made to achieve the goals of green growth.

Discussion on the importance of promoting public access to information on
environmental and social issues is a familiar part of the sustainable development
agenda. Following the trend in the private sector, public entities have also under-
taken a range of sustainability reporting practices with the aim of disclosing
information on their social and environmental impacts and the initiatives carried out
to manage them.

Reporting on sustainability by municipalities allows for a deeper understanding
of the concerns and strategies that guide decision-making as well as messages that
are conveyed to citizens.

Regarding the publication of SR information, we underline the Supplement for
Public Agencies (Suplemento para o Sector Público—SSPA) issued by the Global
Reporting Initiative (GRI) in 2005 (GRI 2005), which contains recommendations
on sustainability evaluation based on performance indicators grouped into eco-
nomic, environmental and social categories.

Stakeholders increasingly follow the actions of public entities and analyse
whether these entities behave in economically, socially and environmentally
responsible ways, thus displaying sustainable behaviours. The Internet acts as an
important channel for the disclosure of these practices. Currently, most public
entities create websites as means of conveying information to potential stakeholders.

Sustainability reporting by public entities is still far from the level of develop-
ment reached in the private sector. The extent to which a public entity develops
sustainability reporting practices can be associated with several factors (such us,
size, political competition, etc.). However, they can differ from those of private
companies and, therefore, require greater consideration (CPASR 2005).

The majority of empirical studies on SR disclosure in public sector been headed
by Anglo-Saxon countries, mainly the UK and Australia. To our knowledge, no
empirical studies on social responsibility (SR) information disclosure by Portuguese
municipalities currently exist. There is currently only one empirical study that
focuses on SR disclosure by municipalities, and it focuses on one component of SR:
the environment (Ribeiro 2007a, b; Ribeiro and Guzmán 2008a, 2011).

With the aim of covering the scarcity of studies in this area, this paper seeks to
analyse the disclosure of social responsibility information by Portuguese munici-
palities and to identify their determining factors.

The rest of the paper is organized as follows: the next section briefly presents the
literature review and the construction of the hypotheses on the impact of several
factors on the level of SR information disclosed by local public entities. The research
design, including research methodology, sample selection and variables, is described
in Sect. 2. In Sect. 3, we present and discuss our results including both the descriptive
and univariate/bivariate analyses. The final section summarizes the main conclusions
of the study with a discussion of its limitations and implications for future research.
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2 Literature Review and Hypotheses

According to our international reviewof existing literature,most studies related toSRor
sustainability information disclosure focus on the private sector. However, according to
Lodhia (2010), the public sector provides a theoretically useful context for researching
topics related to sustainability. On this issue, Lewis (2008) states that there has been an
increase in the number of studies conducted on sustainability reporting.

Thus, an increased research focus on the public sector has been observed, and of
the three components of SR (economic, social and environmental), the environ-
mental component has predominated as the focus of analysis for researchers (Ball
2005; Burrit and Welch 1997; Frost and Seamer 2002; McElroy et al. 2005; Ribeiro
2007a, b; Ribeiro and Guzmán 2008a, b; Ribeiro and Guzmán 2011; Sciulli 2009).

A geographical review of existing studies shows that Australia predominates as
the geographical area in which the majority of studies on public sector SR dis-
closure have been conducted (Farneti and Guthrie 2009; Guthrie and Farneti 2008;
Lodhia 2010; Mack and Power 2006; Mucciarone 2012; Sciulli 2011; Williams
2011, 2012; Williams et al. 2009). Studies have also examined public entities in
Malaysia (Joseph and Taplin 2011; Joseph 2010; Pilcher et al. 2008), local and/or
regional governments in Spain (Navarro et al. 2010a, b, 2011a), universities in the
United States (Sanchez et al. 2011), universities in Spain (Moneva and Martin
2012, and public entities in Italy (Farneti and Siboni 2008; Marcuccio and Stec-
colini 2005, 2009). Other authors have conducted comparative analyses of public
entities in different countries, e.g., the United Kingdom and Ireland (Navarro et al.
2011b); EU-15 states (Martins 2011); Australia, China, New Zealand and the
United Arab Emirates (Tort 2010); and Australia, New Zealand, Europe, North
America and Asia (CPASR 2005).

Some studies concerning SR information disclosure have focused on published
annual reports (Guthrie and Farneti 2008; Moneva and Martin 2012; Mucciarone
2012; Sciulli 2011) and/or sustainability reports (CPASR 2005; Farneti and Siboni
2008; Guthrie and Farneti 2008; Mack and Power 2006; Marcuccio and Steccolini
2005, 2009; Sanchez et al. 2011; Tort 2010), which are both used for disclosing
information. These studies identify a diverse range of reporting practices and, in
addition to annual reports, several other forms of disclosure.

Online information disclosure has played a significant role in the public sector,
as the approach increases engagement between public entities and citizens. Hence,
several studies have applied methodologies for analysing organisational webpages
(Joseph 2010; Joseph and Taplin 2011; Martins 2011; Moneva and Martin 2012;
Navarro et al. 2010a, b, 2011a, b; Sanchez et al. 2011; Pilcher et al. 2008).

The degree of SR information disclosure by municipalities is generally low, and
information disclosed on webpages have been found to be irregularly provided,
nonhomogeneous, diverse and predominantly descriptive.

The determinant factors examined are diverse, and empirical evidence demon-
strates a number of diverging results. In local public entities, emphasis is placed on
the size of the entity and on the implementation of Agenda 21 as possible
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determinant factors influencing the degree of disclosure (Joseph 2010; Joseph and
Taplin 2011), although Pilcher et al. (2008) concluded that only size has an impact,
while LA21 application does not. Among other factors that have been considered
by various authors, we stress the finding that municipality characterisation as urban
(Williams 2011; Joseph 2010) is a determinant factor of disclosure levels, while
political competition, political party affiliation and municipal expenditure volume
do not affect the degree of disclosure (Navarro et al. 2010a).

3 Hypotheses Development

This study aims to analyse the influence of certain factors on SR information
disclosure practices by Portuguese municipalities. The following discussion relates
to the construction of the hypotheses on the impact of some variables on the level of
SR disclosure.

H1: The degree of SR information disclosure is greater in larger municipalities.

According to Mucciarone (2012), size affects an organisation’s ability to collect,
retain and use information for reporting on organisational performance. Using this
same reasoning, Navarro et al. (2010a) reported that larger municipalities typically
employ more skilled workers, which can foster the application of SR practices.
Moreover, the size of a municipality determines the size and diversified nature of
interest groups as well as access to available resources for disclosing information
(Navarro et al. 2010b).

According to Joseph (2010), larger municipalities are subjected to higher
degrees of scrutiny by stakeholders than smaller municipalities. Therefore, larger
municipalities are more likely to institutionalise their activities and programs to
legitimate themselves in agreement with societal values and norms.

Likewise, Joseph and Taplin (2011) find that the disclosure of information by
large organisations can be motivated by the higher degree of political visibility to
which they are subjected, resulting in greater coercive pressures to disclose
information.

H2: The degree of SR information disclosure is higher in coastal municipalities.

Ribeiro and Guzmán (2011) argue that the degree of economic development in a
given region influences the degree of economic development of entities within it. If
entities are located in more developed regions, these entities will tend to have
access to more financial and human resources that can be leveraged to more
intensively exercise practices of social and environmental responsibility and SR
information disclosure.

In Portugal, municipalities are grouped into Municipal Associations, largely
based on geographic location. These associations promote professional training
seminars and courses and allow for the sharing of experiences, knowledge and
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various forms of information. In this sense, professionals practicing in each of these
municipalities may regularly meet, discuss and share similar topics related to their
work, forming networks of regulatory pressure and leading to a higher degree of
information disclosure. Mimetic isomorphism may therefore underlie this process
because if one municipality discloses information, other municipalities may follow
suit due to the sharing of experiences.

H3: The degree of SR information disclosure is higher in urban municipalities.

According to Joseph (2010), urban municipalities may differ from their rural
counterparts with respect to SR information disclosure. Higher standards of living and
more frequent tendencies for residents to express opinions in urban regions may
indirectly affect sustainability reports. In ruralmunicipalities,more emphasis is placed
on meeting basic needs, such as access to water, electricity and road maintenance.

McElroy et al. (2005) found that this variable affects environmental information
disclosure by local Swedish public entities. Williams (2011) also classified local Aus-
tralian governments as either rural or urban according to the Australian Classification of
Local Governments and found that there may be a significant difference in levels of
sustainability information disclosure between rural and urban governmental entities.

H4: The degree of SR information disclosure is higher in municipalities with
environmental/SR certification.

Archel Domench and Lizarraga Dallo (2001) report that entities with ISO 14001
or EMAS (European Eco-Management and Audit Scheme) environmental certifi-
cation engage in higher degrees of environmental disclosure because these regu-
lations impose requirements on disclosure; i.e., they obligate entities to distribute
environmental information and statements. Institutional Theory can thus explain a
higher degree of SR information disclosure to the extent that certification (either
ISO14000 or ISO26000 and NP4469-1) involves being subjected to pressures
(coercive and normative) to comply with guidelines and standards, resulting in
disclosure requirements.

Thus, while to our knowledge, this variable has not been the subject of empirical
study at the public sector level, we believe that environmental and/or SR certifi-
cation enhances SR information disclosure for Portuguese municipalities.

H5: The degree of SR information disclosure is higher in municipalities that have
implemented Local Agenda 21.

Ribeiro (2007a) states that Local Agenda 21 (LA21)1 implementation, in addi-
tion to encouraging transparency in environmental information disclosure by
municipalities, presents advantages at the strategic, social, economic and financial
levels. According to Joseph (2010), greater commitment to LA21 implementation

1Local Agenda 21 is a participatory and multi-sectoral action program that seeks local authority
and various local player involvement in sustainable development (arising from economic, social
and environmental spheres).
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by municipalities strongly influences the breadth of information provided in sus-
tainability reports.

In Portugal, no specific legislation exists that requires local authorities to design
and implement LA21. Central Government level programs and structures that
support such implementation do not exist either. Regional municipal associations
have been the major drivers and facilitators of LA21 processes in Portugal insofar
as they provide information, technical and financial support (through community
funds) to local authorities. These associations act as “transfer institutions” that
allow for the creation of inter-municipal interaction platforms (Sousa 2009).

In this sense, normative and mimetic isomorphisms that underlie Institutional
Theory can provide a satisfactory explanation for higher degrees of SR information
disclosure in municipalities that implement LA21. In fact, municipal associations
provide specific guidelines that demonstrate a movement towards professionalisa-
tion and a strong possibility that certain municipalities will “imitate” others in the
process of LA21 strategic development and implementation.

H6: The greater the level of political competition present, the greater the degree of
SR information disclosure.

In democratic regimes, political competition is often played out as a form of
partisan struggle that aims at either access to or preservation of political power.
Political parties seek to obtain an absolute majority during elections by electing
councillors (in the case of municipalities) with the aim of outnumbering opposition
parties and to obtain political strength. This predictably gives rise to governmental
stability.

However, the existence of a strong opposition necessitates responsible man-
agement from the ruling party and public awareness of behaviour that deviate from
the electoral program. Assuming that politicians wish to remain in power for several
terms, there will be an interest in voluntarily demonstrating a commitment to
efficient management (Cárcaba García and García-García 2010) and socially
responsible behaviour. This commitment will often be carried out through infor-
mation disclosure. Hence, (coercive) pressures from the opposition may propel
municipality leaders to disclose more information as a means of legitimising
themselves before the citizens who elected them, thus demonstrating that they can
offer more benefits and successes than their alleged competitors.

In this sense, it is expected that in municipalities with less political competition,
i.e., municipalities in which the winning political party won with an absolute
majority (more than 50.1 % of the votes), there is less pressure from oppositional
parties/political groups to disclose SR information. This explanation is proposed by
Navarro et al. (2010a, 2011a), who found a predictable relationship between
political competition and sustainability information disclosure levels in Spanish
regional and local governments.

Serrano-Cinca et al. (2009) and Jorge et al. (2011) also examined the variable of
political competition when analysing possible factors influencing financial
information disclosure and information transparency on municipal websites.

300 V.P.L. Ribeiro et al.



H7: Higher educational levels in a municipality correlate with higher degrees of
SR information disclosure.

According to Navarro et al. (2011a), higher stakeholder education levels can
increase stakeholder demands for SR while raising awareness of municipality
commitments in this area, thus meeting citizen demands.

For Jorge et al. (2011), education precludes ICTs use, and a lack of skills in
using the Internet, especially related to education, lies at the heart of what is called
the “digital divide”. Qualified citizens with higher levels of education/training feel
more comfortable using technological tools and are thus more inclined to demand
information from public authorities (Jorge et al. 2011).

Thus, because higher education levels initially correlate with greater demands
and scrutiny of leaders by citizens, information disclosure by municipalities may
preserve and improve municipality legitimacy by meeting stakeholder expectations
(residents and others).

H8: Higher unemployment rates correlate with a greater degree of SR information
disclosure.

According to Navarro et al. (2011a), a large number of unemployed persons
implies the existence of greater social needs. Hence, such municipalities are
expected to develop projects and actions in this area. In such cases, greater pres-
sures will be placed on municipalities to disclose social information. Thus, higher
degrees of SR information disclosure may increase municipality reputations as
entities that are socially accountable to citizens.

H9: A larger inactive population (aged below 19 and above 65 years of age)
correlates with higher degrees of SR information disclosure.

The proportion of the population under 19 and over 65 years of age typically
constitutes the inactive population that requires the most public spending. Munic-
ipalities contribute to the activities and investments of Private Institutions of Social
Solidarity that directly support this population, largely through financial support.

Navarro et al. (2011a) argued that the size of this population in relation to the
entire population can influence sustainability information disclosure, specifically
the disclosure of social information due to the demands of these age groups for this
type of information.

Following the same reasoning as that demonstrated in Hypothesis 8, munici-
palities with more residents belonging these age groups (in principle, citizens with
more social needs) will disclose more information to demonstrate their concerns for
the social context in which they operate, thus legitimating themselves before
society.

H10: The degree of SR information disclosure is greater in municipalities with
greater tax burdens.
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Tax burden can be defined as the sum of direct and indirect taxes per capita for
each municipality. According to Navarro et al. (2011a), an increase in the tax
burden may be attributable to less concern for economic sustainability by munic-
ipalities due to a preoccupation with the current period that limits the predisposition
to disclose economic information. We disagree with these authors. In our opinion, a
greater tax burden should correlate with a greater propensity to disclose informa-
tion, as citizens and opposition parties can demand information on municipality tax
dollar spending. Additionally, motivations described by Legitimacy Theory may
also be present, such as disclosing information to demonstrate that taxes are being
allocated to projects of municipal interest, thus increasing the municipality’s
legitimacy in the eyes of society.

Though consensus on the effect of this variable in terms of information dis-
closure does not exist, we formulate the hypothesis expecting a positive correlation
for this association.

H11: Higher environmental municipality expenses correlate with a higher degree
of SR information disclosure.

Municipalities, according to their duties and responsibilities, play an important
role in environmental management, and expenditures dedicated to environmental
management and protection by municipalities is important compared to central
government entities (Queirós 2002).

Navarro et al. (2011a) argue that higher levels of environmental expenditure
reflect a greater municipal sensitivity to environmental issues, which may promote
the disclosure of such information. Legitimacy Theory may explain this positive
relationship between environmental expenditures and information disclosure
because municipalities may wish to demonstrate that these expenses are fair and
legitimate and that they contribute to the development of the municipality.

4 Research Design

4.1 Sample Characterisation

In selecting our sample, we considered the global ranking system published in the
Financial Yearbook of Portuguese Municipalities of 2010 (Carvalho et al. 2012),
which ranks Portuguese municipalities based on the efficient use of financial
resources. The global ranking list is based on 15 indicators defined above that best
assess the financial, economic, asset and budgetary management of municipalities.
Based on this ranking, the 60 top Portuguese municipalities include 10 of large
dimension, 20 of medium dimension and 30 of small dimension, constituting our

302 V.P.L. Ribeiro et al.



sample.2 This classification thus allows us to evaluate all types of Portuguese
municipalities rather than only the largest (a criterion typically used in other studies,
e.g., Marcuccio and Steccolini 2005; Navarro et al. 2010a, b) and Navarro et al.
2011b). Table 1 summarises the main characteristics of the sample.

4.2 Methodology

According to Gandía and Archidona (2008), the Internet has partly caused public
administrations to develop methods for improving information access and levels of
responsibility. Gallego-Alvaréz et al. (2010) concluded that Internet use has
reduced barriers between citizens and public administrations.

Several studies conducted in Spain have focused on public sector information
disclosure online (Navarro et al. 2010a, b, 2011a, b; Pina et al. 2007, 2009;
Rodríguez Bolivar et al. 2006, 2007) because municipality websites are considered
to provide an adequate means for studying published information on SR.

In conducting our study, we collected SR information published on sampled
municipality websites from July 23, 2012 to September 16, 2012.

Information sources include municipality website content, which includes all
reports and other documents (minutes, resolutions, notices, flyers, posters, news,
etc.) published on these sites as well as information listed on other related sites that
are linked to the municipality websites examined.

Table 1 Summary of sample
characteristics

Main characteristics % Sample

Size

Small (� 20,000 inhabitants) 50.00

Medium (20,000 < inhabitants � 100,000) 33.33

Large (>100,000 inhabitants) 16.67

Location

Coast 51.67

Inland 48.33

Characterisation

Rural 31.67

Urban 68.33

Political party

“Partido socialista” (PS) 50.00

With environmental certification 5.00

With Local Agenda 21 certification 45.00

2The structure of the sample is similar to that of municipalities at the national level; i.e., in Portugal
in 2010, of the existing 308 municipalities, 179 are considered of small dimension (58.1 %), 106
of medium dimension (34.4 %) and 23 of large dimension (7.5 %). We can thus conclude that this
is a representative sample of the population.
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In collecting data, we applied a content analysis approach, as it is the most
commonly used technique in studies that evaluate social and environmental
information disclosure, both on websites and through other communication chan-
nels (Joseph 2010; Martins 2011; Moneva and Martin 2012; Navarro et al. 2010a,
b, 2011a, b; Sanchez et al. 2011).

As Ribeiro and Guzmán (2011) state, this technique involves coding qualitative
information into pre-defined categories. In our study, a list of 46 items divided into
four categories or blocks of information was used3:

Category 1—Generic Information 10 items

Category 2—Economic Information 9 items

Category 3—Social Information 13 items

Category 4—Environmental Information 14 items

Appendix 1 presents items related to the information covered in each category.
This classification scheme is based on the approach used by Navarro et al. (2010a,
b, 2011a, b) as well as on GRI Guidelines (2006) that were adjusted to specific
characteristics of the public sector.

We analysed municipality website content and documents disclosed therein to
determine the presence or absence of information on our category list. We assigned
a weight of 0 or 1 to each item according to the following criteria:

0—The item is not disclosed;
1—The item is disclosed.

Because this method indicates presence or absence, 1 is the maximum value that
can be assigned to each item for each municipality, i.e., when webpages promote
information on an item several times, only one instance is considered.

This method does not detect the quality or quantity of information disclosed but
only recognises whether an item is disclosed or not. However, as Navarro et al.
(2010a, b) argue, this scoring system allows one to measure levels of information
disclosure in an objective and transparent manner, hence explaining why the
method has been applied in several empirical studies similar to the present study
(Navarro et al. 2010a, b, 2011a, b; Pina et al. 2007; Rodriguez Bolivar et al. 2006,
2007; Ribeiro 2007a, b).

3A final item on autonomous SR disclosure was included to assess whether municipalities in this
study formally release sustainability or SR reports. After finding a positive response for this item,
four more information-related variables were studied: the site location, the period covered, the
frequency of compilation and GRI guideline adherence.
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4.3 Variables

Total Disclosure Index (TDI): To analyse factors that influence the level of SR
information disclosure by the sampled municipalities, we developed a Total Dis-
closure Index (TDI), that includes all information items mentioned above (presented
in Appendix 1). For each information category, a disclosure sub-index that inte-
grates items in each category was developed.

The use of indices for measuring information disclosure levels on this topic has been
widely applied in previous studies (Gandía and Archidona 2008; Jorge et al. 2011;
Joseph 2010; Joseph and Taplin 2011; Moneva and Martin 2012; Mucciarone 2012;
Navarro et al. 2010a, b, 2011b; Ribeiro 2007a, b; Sciulli 2009; Beck et al. 2010).

The disclosure index is a quantitative variable that represents the degree of
disclosure. The index is calculated by dividing the total score obtained for each
category by the maximum number of items that comprise it (described below), with
the value of each index ranging between 0 and 1.

i
IDxj ¼

P
in=i

n ¼ 1

where:

IDxj Information Disclosure Index (Category X)4 of municipality j
in General item n under analysis. A dichotomous variable (dummy) with a

value of 1 if the municipality publishes item n and a value of 0 if the
municipality does not disclose item n

I Maximum number of information items in category X

Dutta and Lawson (2009) note that the three dimensions of SR (economic, social
and environmental) should be balanced so that the three dimensions hold the same
degree of importance. Thus, in constructing the Total Disclosure Index, we used the
method followed by Rodriguez Bolivar et al. (2006, 2007) and Navarro et al.
(2010a, b, 2011b), which allows for an equitable balance among the categories to
equalise the importance of each category.

Thus, the Total Information Disclosure Index for SR (TDI) is calculated with a
weight of 25 % for each of information sub-indices (GDI, EcDI, SDI, EnDI) as
shown below:

TDIj ¼ 25 % � GDIj þ 25 %xEcDIj þ 25 % � SDIj þ 25 % � EnDIj

4Where GDI = Generic Information Disclosure Index, EcDI = Economic Information Disclosure
Index, SDI = Social Information Disclosure Index, EnDI = Environmental Information Disclosure
Index.
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Size: The size (or dimension) of a municipality can be measured using several
parameters: the number of inhabitants, the number of voters, the size of the geo-
graphical area, the size of the annual budget or the number of employees. Size
based on the number of inhabitants is typically employed in studies related to
municipalities (Carvalho et al. 2012; McElroy et al. 2005). We apply the munici-
pality classification scheme defined in the Financial Yearbook of Portuguese
Municipalities of 2010, which defines three municipality types based on the number
of inhabitants: the small, medium and large dimension.

Location (LOC): Regarding geographical location, we follow studies conducted
by Ribeiro (2007a, b) and Guerra (2011) by classifying municipalities into the
seven geographic regions that comprise the Nomenclature of Territorial Units for
Statistics (NUTS) II. Most counties examined in this study (85 %) are located in the
Northern, Central and Alentejo regions.

As dispersion between the sampled municipalities complicates the statistical
analysis, we follow Ribeiro (2007a) by grouping municipalities by coastal or
interior location within continental Portugal and exclude municipalities located in
the Archipelagos. For this classification, we follow criteria outlined by Alegria
(2004), which distinguishes coastal NUTS III regions from those regions in which
the “main” municipality (the most populous in 1991) is located less than 60 km
from Lisbon or Porto (approximately 30 min away via transport on a major road).
Remaining regions that do meet these criteria are classified as inland regions.

Characterisation (CHARAC): In classifying a municipality as rural or urban, we
adopt the classification scheme applied by the Rural Development Program (Pro-
grama de Desenvolvimento Rural—PRODER) and Rural Development Program of
the Autonomous Region of the Azores (Programa de Desenvolvimento Rural da
Região Autónoma dos Açores—PRORURAL), which define rural areas according
to the Organisation for Economic Co-operation and Development (OECD) classi-
fication, and adapt this scheme to the Portuguese reality (SRAF 2007). This clas-
sification is assigned for each freguesia (akin to a civil parish), with each defined as
either urban or rural. The “rural” classification is assigned to areas meeting certain
criteria, including a population density lower than 150 inhabitants per km2, eco-
nomic disadvantage and at least 10 % of the population employed in the agriculture
and forestry sectors.

Our sample consists of municipalities that we classify as rural or urban
depending on the classifications of the majority of freguesias that compose them.
Thus, if at least 50 % of freguesias that compose a municipality are classified as
rural, the municipality is considered rural.

Certification (CERT): This variable assumes a value of 1 if the municipality has
environmental and/or SR certification and 0 otherwise.

Local Agenda 21 (LA21): This variable assumes a value of 1 if the municipality
has implemented Local Agenda 21 and 0 otherwise.
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Political Competition (POLCOM): To identify the existence of political com-
petition, we examine the percentage of votes obtained in most recent elections and
translate this figure into the number of councillors elected from each party. Thus, if
a political party that heads a municipal executive enjoys an absolute majority (more
than 50.1 % of the votes), it is expected to feel less pressure from the opposition,
resulting in less political competition; if the party won <50.1 % of the votes, then
there is likely more political pressure from the opposition.

Educational Level (EDUC): This variable corresponds in our study to the per-
centage of the municipal population that has completed a higher education degree
(i.e., university and polytechnic education) in 2010.

Unemployment Rate (UNEMP): This variable corresponds to the percentage of
unemployed individuals in the municipality in 2010.

Inactive Population (INAPOP): This variable corresponds to the percentage of
people aged � 19 and � 65 years in 2010.5

Tax Burden (TAX): This variable corresponds to the amount of taxes per capita in
2010

Environmental Expenditure (ENVEXP): This variable corresponds to the pro-
portion of environmental expenditure6 in the total expenditure of the municipality
in 2010.

5 Analysis and Discussion of Results

5.1 Descriptive Analysis

Appendix 1 presents a detailed list of descriptive statistics related to the number of
entities disclosing information on each of the four pre-defined categories.

Regarding the level of SR disclosure measured by the disclosure index, Table 2
summarises statistical results individually obtained for each sub-index (GDI, EcDI,
SDI, EnDI) and the TDI value based on all municipalities included in the sample.

An analysis of the table shows that in general terms, SR information disclosure
reaches close to 0.5 (TDI = 0.4613), demonstrating that municipalities exhibit a
moderate degree of disclosure. Compared to Navarro et al. (2010a, b) and Joseph

5Using the PORDATA Database, we collected for each municipality the number of residents
whose ages in 2010 were less than or equal to 19 years of age and more than or equal to 65 years
of age. Subsequently, by dividing the number of residents into these age groups based on the total
population of each municipality, we obtained a percentage. The percentage of the population
falling within these intervals relative to the total population constitutes the INAPOP quantitative
variable.
6Namely, the extent of municipality expenditure on environmental management and protection in
2010.
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(2010), who obtained, respectively, values of 0.4042 and 0.286, this value is higher
than average, though it is lower than the value obtained by Navarro et al. (2011b)
(0.634).

Regarding sub-indices, the index concerning economic information disclosure
exhibits the highest value (EcDI = 0.6593), followed by social information
(SDI = 0.6103). The index concerning environmental information disclosure (EnDI)
reaches a value of 0.3607, indicating that municipalities included in the sample
reported only slightly more than one third of the items included in this category.
Finally, the index on generic information exhibits the lowest value (GDI = 0.2150).
This result echoes results from the study by Navarro et al. (2011a) on regional
Spanish governments, in which the generic information disclosure index also gen-
erated the lowest value (0.53) while the SDI and EcDI indices reached the highest
values (0.66 and 0.61, respectively). Navarro et al. (2010a, 2011b) obtained different
results, with the social information index exhibiting a greater degree of disclosure
(0.52 and 0.7, respectively) and the environmental information index showing the
lowest disclosure degree (0.24 and 0.5, respectively).

5.2 Univariate and Bivariate Analysis

At this stage of the study, we conducted a univariate analysis to identify differences
between the GDI, EcDI, SDI, EnDI and TDI indices based on sample character-
istics. Similarly, we analysed bivariate relationships between each of the
sub-indices and quantitative variables.7 Tables 3 and 4 show the results obtained.

Table 3 shows that for significance levels of 5 % or less, several associations
between various disclosure sub-indices and analysed characteristics exist. In sum-
mary, we conclude the following on average:

• urban municipalities and those that implement Local Agenda 21 tend to present
higher degrees of generic information disclosure;

Table 2 Disclosure indices:
descriptive statistics

ÍIndex Average Minimum Maximum Standard
deviation

GDI 0.2150 0 1 0.11323

EcDI 0.6593 0 1 0.14733

SDI 0.6103 0 1 0.12006

EnDI 0.3607 0 1 0.19481

TDI 0.4613 0 1 0.10881

7First, the normality of variable distributions was analyzed via the Shapiro-Wilk test. Test results
show that most of the variables do not follow a roughly normal distribution. Thus, the relationship
between indices and the remaining variables was calculated using Spearman's correlation
coefficient (nonparametric test). However, because UNEMP and TDI variables exhibit a roughly
normal distribution, the relationship between these two variables was assessed using Pearson's
correlation coefficient (parametric test).
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• coastal, urban and large municipalities and those with certification tend to
present higher degrees of economic information disclosure;

• coastal and large municipalities, those that implement Local Agenda 21, those
possessing certification and those that exhibit political competition demonstrate
higher degrees of social information disclosure; and

• coastal, urban and large municipalities, those that implement Local Agenda 21
and those with certification exhibit higher degrees of environmental information
disclosure. Overall, these municipalities also demonstrate higher degrees of SR
information disclosure.

Table 4 shows that significant correlations were found between disclosure
indices and independent quantitative variables. These results show that for signif-
icance levels below 5 %, SIZE2 (measured by the number of inhabitants), TAX
(measured by the tax burden) and EDUC (measured by the percentage of graduates)
variables are positively and significantly associated with all indices. The INAPOP
variable exhibits a negative and significant relationship with EcDI, SDI, EnDI and
TDI. The ENVEXP variable exhibits a positive and significant association with
GDI, SDI, EnDI and TDI. UNEMP has no significant relationship with any of the
indices.

The table below summarises the (positive or negative) association of each of the
possible explanatory factors (independent variables) on the information disclosure
index, emphasising situations in which a given explanatory factor has a significant
influence either in the Univariate Analysis (UA) and Bivariate Analysis (BA).

Table 5 indicates that all analysed factors that were found to be statistically
significant show a positive correlation with the disclosure index with the exception
of INAPOP (population aged � 19 and � 65 years), which shows a negative
association.

Regarding the TDI, we observe a significant and positive association with all
variables with the exception of Political Competition (POLCOM) and Unemploy-
ment (UNEMP), and hence, we cannot validate Hypotheses 6 and 8. In this regard,
it is important to note the following:

Table 4 Bivariate analysis: correlation coefficients

Quantitative independent
variables

Index

GDI EcDI SDI EnDI TDI

Size 2 0.26* 0.46*** 0.44*** 0.62*** 0.65***

UNEMP 0.05 0.21 0.06 −0.01 0.13

INAPOP −0.04 −0.30* −0.26* −0.40** −0.38**

TAX 0.45*** 0.43*** 0.55*** 0.61*** 0.70***

EDUC 0.29* 0.40*** 0.32* 0.54*** 0.56***

ENVEXP 0.28* 0.24 0.32* 0.38** 0.38**

* p < 0.05; ** p < 0.01; *** p < 0.001
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• Regarding the Size (SIZE) variable, the results suggest that, on average, larger
municipalities disclose more information and exhibit higher degrees of disclo-
sure. Our results are consistent with most of studies that find a positive and
significant association between municipality size and SR information disclosure
levels for general (Joseph 2010; Joseph and Taplin 2011; Mucciarone 2012;
Pilcher et al. 2008), economic and financial information in particular (Cárcaba
García and García-García 2010; Jorge et al. 2011; Martani and Lestiani 2012;
Serrano-Cinca et al. 2009; Yu 2010);

• Concerning the coastal and inland variable (LOC), our results are not consistent
with Ribeiro (2007a) and Ribeiro and Guzmán (2011). These authors focused on
environmental information disclosure, include this variable, and did not find a
significant association.

• Regarding the Characterisation (CHARAC) variable for urban/rural classifica-
tion, the results agree with those obtained by McElroy et al. (2005) with respect
to environmental information but contradict those obtained by Joseph (2010)
regarding sustainability information disclosure.

• Regarding Certification (CERT), we are not aware of studies focusing on the
public sector that examine this variable. However, those focusing on the private
sector (e.g., Monteiro and Aibar Guzmán 2010; Barros and Monteiro 2011;
Fuente García and González Ayala 2010) have found a positive relationship
between environmental certification and environmental information disclosure
levels.

• The positive and significant influence of LA21 on SR information disclosure is
consistent with previous studies by Joseph (2010) and Joseph and Taplin (2011).
Pilcher et al. (2008), despite finding a tendency for municipalities that imple-
ment LA21 to disclose more information, did not find a statistically significant
influence.

• Concerning the Environmental Expenditure (ENVEXP) and Tax Burden
(TAX) variables, the results oppose those found by Navarro et al. (2011a), who

Table 5 Summary of
determinant factors
influencing the degree of SR
information disclosure

Variables GDI EcDI SDI EnDI TDI

H1 Size1 + + + +

Size2 + + + + +

H2 LOC + + + +

H3 CHARAT + + + +

H4 CERT + + + +

H5 AL21 + + + +

H6 POLCOM +

H7 EDUC + + + + +

H8 UNEMP

H9 INAPOP − − − −

H10 TAX + + + + +

H11 ENVEXP + + + +

+, i positive influence; −, negative influence
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did not find any significant influence of this variable on information disclosure
levels. However, regarding the Educational Level (EDUC) variable the results
are similar to these authors.

The results also show that the inactive population (INAPOP) negatively and
significantly influences the TDI, contradicting the predicted direction (positive).
Thus, it is not possible to accept Hypothesis 9. This result does not coincide with
results obtained by Navarro et al. (2011a), who found a significant and positive
association with social information disclosure. Despite our initial expectations,
which are perfectly admissible, this negative association may be attributable to the
fact that individuals aged over 65 are less likely to use ICT while those under the
age of 19, although likely to resort to ICT if necessary, will likely not view
accessing their municipality’s website as a priority.

6 Conclusions, Limitations and Suggestions for Future
Research

Although several authors (CPASR 2005; Guthrie et al. 2010) have highlighted the
need to understand public entities’ current sustainability reporting practices, little
research has been conducted in this field (Ball and Grubnic 2007; Guthrie and
Farneti 2008; Farneti and Guthrie 2009).

The disclosure of SR information using internet has attracted the attention of
researchers (Joseph 2010; Joseph and Taplin 2011; Martins 2011; Moneva and
Martin 2012; Navarro et al. 2010a, b, 2011a, b; Pilcher et al. 2008), and this study
responds to recent calls for more research on this subject.

This paper is based on empirical research directed to both the study of SR
reporting of Portuguese municipalitties and the identification of the factors that
explain the extent to which these entities disclose SR information. Thus, we con-
ducted a content analysis of websites operated by 60 municipalities and constructed
an SR Information Disclosure Index (TDI) that was subdivided into four
sub-indices: Generic Information (GDI), Economic Information (EcDI), Social
Information (SDI) and Environmental Information (EnDI).

Overall, the results show average disclosure levels across most indices. The
calculated Total Disclosure of SR Information Index (TDI) value was 0.46. For
each information category or sub-index, the highest value was found in the EcDI
category (0.66), followed by SDI (0.61) and EnDI (0.36). GDI presented the lowest
value (0.22).

Univariate and bivariate analyses show that certain variables can explain degrees
of information disclosure. The Size (SIZE2) (measured by the number of inhabi-
tants), Education Level (EDUC) and Tax Burden (TAX) variables positively
influenced all indices, while the Unemployment Rate (UNEMP) variable does not
influence the indices. Political Competition (POLCOM) only influenced EnDI, and
the remaining variables influenced at least four of the five indices studied.
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Concerning the TDI results show a significant and positive association with all
variables with the exception of Political Competition (POLCOM) and Unemploy-
ment (UNEMP), and hence, we cannot validate Hypotheses 6 and 8. Similarly,
Hypothesis 9, regarding the inactive population (INAPOP), is not validated because
despite exhibiting a significant association with TDI, the variable presents the
opposite sign to what was expected.

In interpreting the findings, one must take into account underlying limitations of
this study. With respect to the sample, only 60 municipalities were analysed from
the 308 existing municipalities in Portugal. Another limitation relates to the sub-
jectivity of the content analysis technique, which involves making value judgments
throughout the data analysis period and in making decisions on whether to include
certain variables based on pre-defined items. Hence, the results should be inter-
preted with caution.

Despite the afore-mentioned limitations, we believe that our results can be
considered as a starting point for future investigations. In this sense, future research
projects should expand our sample and conduct a longitudinal study that investi-
gates changes in the type and volume of disclosure. We can also identity what
factors have a significant influence on SR disclosure level, through a multivariate
analysis. Another relevant direction would involve personal interviews as a research
method in order to deepen our understanding of the factors that motivate munici-
palities to disclose SR information.

Appendix 1: Information items by category: descriptive
statistics

Category 1: Generic Information

Strategy and analysis: Yes % Yes No % No
1. Is there a separate Corporate social

responsibility (CSR) section included on the
website?

2 3,33% 58 96,67%

2. In the general message from the President,
and is there any reference to sustainability
(CSR) and its importance to the municipality
and its strategy?

1 1,67% 59 98,33%

3. Is there a clear and exclusive statement about
sustainability and its importance to the
municipality and its strategy?

4 6,67% 56 93,33%

4. Does this statement include priorities,
strategies, objectives and goals?

3 5,00% 57 95,00%

5. Does this statement include entity events,
successes and failures?

0 0,00% 60 100,0%

6. Is a reference made to the implementation of a
strategic plan for sustainable development?

43 71,67% 17 28,33%

(continued)
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(continued)

Category 1: Generic Information

Governance, commitment and interest
group participation

7. Is the governance structure of the
municipality presented?

50 83,33% 10 16,67%

8. Are clearly defined social, economic and
environmental sections listed on the website?

9 15,00% 51 85,00%

9. Is reference made to the existence of a
workers council or employee representatives?

1 1,67% 59 98,33%

10. Are interest groups (stakeholders) of the
organisation identified?

16 26,67% 44 73,33%

Category 2: Economic Information Yes % Yes No % No
1. Is information on Budget expenses disclosed? 58 96,67% 2 3,33%

2. Is information on Budget revenues of the
State Budget disclosed?

58 96,67% 2 3,33%

3. Is information on transfers of revenue from
other entities (other than SB), such as
community funds, disclosed?

58 96,67% 2 3,33%

4. Are tariff/tax values for services rendered by
the municipality published?

53 88,33% 7 11,67%

5. Is information on the average payment period
disclosed?

18 30,00% 42 70,00%

6. Is information on the purchasing policy,
which takes into account sustainability issues
(environmental or social), disclosed?

7 11,67% 53 88,33%

7. Is information on current or future bids for the
supply of goods or services disclosed?

44 73,33% 16 26,67%

8. Is information on key economic data (GDP
growth forecast, employment, unemployment
rate, inflation and interest rates) provided?

5 8,33% 55 91,67%

9. Are annual accounts (accounting) published
online?

55 91,67% 5 8,33%

Category 3: Social Information Yes % Yes No % No

1. Is information on the development of social
programs/measures disclosed?

60 100,00% 0 0,00%

2. Are expenditures on social programs
disclosed?

50 83,33% 10 16,67%

3. Is information on expenditures on local
suppliers reported?

0 0,00% 60 100,0%

4. Are indicators of effectiveness and efficiency
in the social field presented?

29 48,33% 31 51,67%

5. Is information on services provided by the
municipality made public?

48 80,00% 12 20,00%

6. Are public employment offers advertised? 54 90,00% 6 10,00%
(continued)

314 V.P.L. Ribeiro et al.



(continued)

Category 3: Social Information Yes % Yes No % No

7. Is information on subsidies allocated/to be
allocated for business/associations
(recreational, cultural, or otherwise)/
NGOs/students (scholarships/awards)
disclosed?

50 83,33% 10 16,67%

8. Is financial data on allocated grants/subsidies
disclosed?

47 78,33% 13 21,67%

9. Is information on workers (total number,
training, age, etc.) disclosed?

57 95,00% 3 5,00%

10. Is information on worker training activities
(on any topic) held/to be held disclosed?

24 40,00% 36 60,00%

11. Is information on community CSR training
activities/workshops held/to be held
disclosed?

11 18,33% 49 81,67%

12. Is information on awards or distinctions
obtained in the area of CSR disclosed?

1 1,67% 59 98,33%

13. Is reference made to a plan for preventing
risks of corruption and related offenses?

45 75,00% 15 25,00%

Category 4: Environmental Information Yes % Yes No % No

1. Does the webpage disclose initiatives
undertaken to mitigate environmental impacts
of municipal products and services?

55 91,67% 5 8,33%

2. Does the webpage reveal the extent to which
this impact has been mitigated?

6 10,00% 54 90,00%

3. Does the webpage reveal energy consumption
figures?

11 18,33% 49 81,67%

4. Does the webpage disclose actions/initiatives
designed to increase energy savings?

37 61,67% 23 38,33%

5. Are reductions in energy consumption as a
result of such initiatives revealed?

6 10,00% 54 90,00%

6. Does the webpage show the percentage and
total volume of recycled and reused water
generated by the municipality?

0 0,00% 60 100,00%

7. Does the webpage provide information on
discharge and/or destinations of city sewage?

22 36,67% 38 63,33%

8. Does the webpage reveal information on air
emissions?

14 23,33% 46 76,67%

9. Does the webpage disclose actions/initiatives
executed to reduce emissions?

30 50,00% 30 50,00%

10. Does the webpage disclose the amount and
types of environmental expenditures?

37 61,67% 23 38,33%

11. Does the webpage disclose the amount and
types of environmental investments?

50 83,33% 10 16,67%

(continued)
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(continued)

Category 4: Environmental Information Yes % Yes No % No

12. Does the webpage disclose information on
environmental policies/statements?

20 33,33% 40 66,67%

13. Does the webpage disclose information on
environmental management systems?

6 10,00% 54 90,00%

14. Is information on prizes obtained on
environmental issues provided?

9 15,00% 51 85,00%

Autonomous information Yes % Yes No % No
Is an online CSR/sustainability report
disclosed? (yes, no)

1 1,67% 49 81,67%

If yes:

Where is it located? municipality
documentation / in the CSR “tab”

Local agenda 21 “tab”

What is the period covered by the report? 2005 to 2008

How frequently is the report produced
(annually, biannually, etc.)?

1 report (2009)

Are GRI guidelines followed? (yes, no) yes
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Development of Green Economy
in Belarus—New Possibilities

Siarhei Zenchanka

Abstract
XXI century is a century of the green economy. The Republic of Belarus seeks
to reform its economy and reduce its dependence on energy supplies. Last two
years new international and national initiatives were taken to further develop-
ment of the green economy and turning it into the real economy. The purpose of
this article is to present new Belarusian initiatives directed on development of
the green economy. The methodology is based on analysis of legislative norms,
scientific reports and articles and international and national projects realizing in
the Republic of Belarus. This paper considers some new project in the field of
green economy realizing in the Republic of Belarus together with international
organizations. Besides that paper describes legal acts directed on development of
green economy in the Republic of Belarus.

Keywords
Green economy � Green growth � Green industry � Renewable energy

1 Introduction

The Concept of green economy has several decades in his history. The term “green
economy” was suggested by Pearce et al. (1989) and received wide distribution in
XXI century.
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In 2008 the United Nations “Green Economy Initiative” was launched in col-
laboration with a wide range of partners for motivation governments to invest in
green economies. “Green Economy Initiative” consists of several components to
provide the analysis and policy support for investing in green sectors and for
greening environmentally unfriendly sectors (http://www.unep.org/greeneconomy/
AboutGEI/WhatisGEI/tabid/29784/Default.aspx):

• Producing a Green Economy Report and related research materials, which will analyze
the macroeconomic, sustainability, and poverty reduction implications of green
investment in a range of sectors from renewable energy to sustainable agriculture and
providing guidance on policies that can catalyze increased investment in these sectors;

• Providing advisory services on ways to move towards a green economy in specific
countries;

• Engaging a wide range of research, non-governmental organizations, business and UN
partners in implementing the Green Economy Initiative.

UNEP (2011) defined a green economy as “one that results in improved human
well-being and social equity, while significantly reducing environmental risks and
ecological scarcities. In its simplest expression, a green economy can be thought as
one which is low carbon, resource efficient and socially inclusive”.

At the same time ICC (2011) defined the term “Green Economy” as part of the
sustainable development concept in which business and industry work together for
providing economic growth, environmental responsibility and social development.

The “Green Economy” concept is developed in parallel with such initiative as
“Green Industry Platform”. “Green Industry Platform” is a platform to combine
business, government and civil society to promote the green industry agenda.
United Nations Industry Development Organization (UNIDO) presented a Green
Industry Policy (UNIDO 2011):

Green Industry promotes sustainable patterns of production and consumption, i.e. patterns
that are resource and energy efficient, low-carbon and low waste, non-polluting and safe,
and which produce products that are responsibly managed throughout their lifecycle. The
Green Industry agenda covers the greening of industries, under which all industries con-
tinuously improve their resource productivity and environmental performance. It also aims
to create green industries, that deliver environmental goods and services in an industrial
manner, including, for example, waste management and recycling services, renewable
energy technologies, and environmental analytical and advisory services.

The Outcome document of the Rio+20 Conference “The future we want” (UN
2012) considers “green economy in the context of sustainable development and
poverty eradication as one of the important tools available for achieving sustain-
able development and that it could provide options for policy making but should not
be a rigid set of rules”.

It is clear that all these initiatives consolidate economic, environmental and
social priorities of the sustainable development and are directed to solve its prob-
lems. Ten Brink et al. (2012) pointed that “the green economy concept is more than
merely “greening” economic sectors, it is a means of achieving the sustainable
development imperatives:
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• Improving human well-being: securing better healthcare, education and job security;
• Increasing social equity: ending persistent poverty and ensuring social, economic and

financial inclusion;
• Reducing environmental risks: addressing climate change, ocean acidification, the

release of hazardous chemicals and pollutants, and excessive or mismanaged waste; and
• Reducing ecological scarcities: securing access to fresh water, natural resources and

improving soil fertility”.

As it was noted in the report of the ICC (2011), “a Green Economy requires a
holistic approach to decision-making. It integrates and balances policies with
respect to environmental, social and economic priorities by considering the
intended and unintended consequences of interlinked policies that may result in
synergies or barriers and promote or hinder economy-wide, greener growth”.

The National Report (2012) “Sustainable development of the Republic of
Belarus based on “green” economy principles” considered achievements in sus-
tainable development and progress in the development of a green economy and
identified the directions and principles of the transition of the Republic of Belarus to
a “green” economy. These principles include economic policy and instruments,
education for “green” economy and science and innovation.

This article considers last international and Belarusian initiatives in the devel-
opment of the green economy concept and presents some international projects in
the Republic of Belarus in this area.

2 Methods and Research Instruments

This investigation is based on an analysis of legislative norms, scientific reports and
articles and international and national project realizing in the Republic of Belarus.
New international initiatives such as “Agenda 2030”, “Circular Economy” and
“Inclusive Green Economy” have been analyzed too.

3 Development of a “Green Economy” Concept

In recent years the concept of the green economy has been further developed and turned
into the real economy. The green economy is a priority objective of the 7th Environ-
mental Action Program (EAP) (Program 2014). First of all, this program is directed to
protect, conserve and enhanceEuropean natural capital. Secondly, it establishes goals in
developing low-carbon, resource efficient and green economy. It is supposed that the
global market for eco-industries will double over the next 10 years; the European
renewable energy sector will generate more than 400,000 new jobs by 2020, etc.

The 2030 Agenda (UN 2015) for sustainable development suggests “Plan of
action for people, planet and prosperity” for next 15 years. In this agenda 17 goals
and 169 targets have been established. Sustainable Development Goals are
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considered as the starting point for any green economy policy process. Jackson and
Victor (2013) consider an investment as the single most important element in the
green economy: it embodies the relationship between the present and the future.

The Report (2014) “Resource-efficient green economy and EU policies” ana-
lyzed the transition to a resource-efficient green economy in Europe. The authors
considered four main factors influencing on achieving green economy goals—
eco-innovations, green knowledge, fiscal reforms and financial resources. Consid-
ering eco-innovation the authors showed that there is a shift of the European
economy to the service type, but service is not such innovative as manufacturing
and although “some types of technological innovation lead to an increased use of
resources, green or eco-innovation can be a powerful lever for achieving resource
efficiency”. As a result, they pointed that “there is a policy push in Europe to foster
a shift to a green economy”.

UNEP developed manual for policymakers on how to conduct a target-driven
Green Economy Policy Assessment (GEPA) with next activities (UNEP 2014):

1. Establishing priority sustainable development targets based on the overall development
plans of countries;

2. Estimating the amount of investments required to achieve the targets;
3. Identifying the policies or policy reforms that are essential for enabling the required

investments;
4. Assessing the impacts of the required investments as well as the enabling policies using

a range of economic, social and environmental indicators and comparing the results
with the business-as-usual scenario; and

5. Presenting the assessment results to inform the making of specific decisions.

Transition to green economy demands a development of a corresponding policy.
From the perspectives of UNEP (2014), green economy as a tool (as opposed to a
particular state of an economy) focuses on mobilizing a more efficient allocation of
resources through society’s investments to achieve sustainable development.
Hence, any policy that is able to mobilize and shift investments to attain specific
sustainable development targets can be considered as a “green economy” policy.

Green economy assessment is a necessary step in developing the “green econ-
omy” policy and achieving sustainable development. Towards the end of the
assessment, analysts need to effectively present the analytic results to policymakers
and then to citizens. This will allow investments in an economy greening.

In its “A summary for leaders” UNEP (2015) considers an economy that is
circular and green starting from “chains of challenge and the challenges of change”
in the process of a transaction to the “Inclusive Green economy”. The design
principles for an “Inclusive Green Economy” include:

• Centrality of Jobs and the Economy;
• Focus on Public Wealth;
• Investment in Ecological Infrastructure;
• Operationalizing the Precautionary Principle;
• Innovation for Sustainability;
• Natural Resource Conservation;
• Human Resource Development;
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• Building Institutions;
• Long-term versus Short-term.

The authors of this report suppose that the realization of these principles will
ease the pathways towards achieving the sustainable development goals.

Published in 2015, Synthesis Report (EEA 2015) considered different aspects of a
green economy. In accordance with the 7th Environment Action Program it analyzed
4 pillars of green economy—implementation, integration, information and invest-
ments. The implementation is directed on protecting, conserving and enhancing of
the natural capital and increasing the resource efficiency; the needs for integrated
management of natural capital and integrated approach to production-consumption
systems were underlined. Besides that “the wider perspective of the green economy
provides a framework for the integration of current policies”. The report discusses
the importance of the information on the way to a “circular green economy”, what
role the knowledge plays in the process of decision-making. Investment in research
and innovation has an important role in economy greening.

On the base of discussions with a group of 25 stakeholders from science,
business, policy and civil society four clusters of innovations were defined:

1. Collaborative consumption focuses on the ways that consumers can obtain products or
services more effectively and resource-efficiently. This may involve fundamentally
changing the ways that consumer demands are met, including shifting from individual
decisions to organizational or collective demand.

2. Prosumerism reduces the distinction between producer and consumer and can be seen
as a particular type of collaborative consumption. An example is distributed energy
production systems, enabled by technological innovations such as smart metering and
smart grids.

3. Social innovation entails developing new concepts, strategies and organizational forms
to better meet societal needs. Both examples above are examples of social innovation,
with prosumerism a social innovation that is enabled in part by technological innova-
tion. Social innovation is a problem solving approach that carries a strong potential for
generating new social relationships, and is perhaps the most crucial element required for
fostering sustainability transitions.

4. Eco-innovation and eco-design go further than technological innovation, to incorporate
environmental considerations by either reducing the environmental impact of products
or production processes, or incorporating environmental concerns into the product
design and life cycle. Harvesting energy from food waste, multi-trophic agriculture, and
retrofit building insulation from recycled paper products are just a few examples of
eco-innovation and design.

More and more attention in Europe and around the world is paid to the “circular
economy” which converts the production-consumption process into one loop of the
circular economy (Report 2015). This approach supposes a “growth within” which
is focused on getting much more value from the existing stock of products and
materials. The European Commission adopted “Circular Economy Package” which
consists of an “EU Action Plan for the Circular Economy” (Communication 2015)
and Annex (2015) to the Action plan. As an advantages of the circular economy the
report pointed at benefits for the environment, boost competitiveness and resilience.
This approach is largely the same as the green economy.
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It is clear that the transition to a green economy is a long-term process. It
requires a multi-dimensional approach directed on solving of sustainable devel-
opment goals.

The Commission has approved an investment package of €264.8 million to
support Europe’s environment, nature and green growth.

4 New Belarusian Initiatives and Projects

In PIE (2015) the analysis of the key areas of “green economy” and legislative acts
of the Republic of Belarus was presented till the middle of 2014. These results
showed that in the field of green economy the Republic of Belarus seeks to act in
accordance with international agreements. The legal acts of the Republic of Belarus
refer to different aspects of the green economy, such as an energy saving, a drinking
water, a waste management, etc. These initiatives in Belarusian legislation were
directed on its convergence with European one.

National Agency of Investment and Privatization (NAIP 2015) denoted that the
Republic of Belarus has at its disposal a significant resource potential for devel-
opment of renewable energy sources. This potential in Belarus accounts for around
80 million tons of oil equivalent, which notably exceeds the Belarus’s total energy
consumption.

Consider new initiatives realized in the Republic of Belarus in the green
economy.

4.1 International Cooperation

In 2014 three Belarusian institutions joined to “INNOVER-EAST” Project (2014a)
“Building a more effective pathway leading from research to innovation through
cooperation between the European Union and Eastern Partnership countries in the
field of energy efficiency (2014–2017)”. It is supposed that new skills and com-
petences in innovation services at relevant organizations in partner countries will be
developed and project results will be contributed in learning of business on energy
efficiency.

The UNDP/GEF project “Landscape approach to management of peatlands
aiming at multiple ecological benefits” was launched in March 2013 and is set to
run until September 2017. The United Nations Development Program and the
Global Environment Facility are the partners of this project. The national executing
agency of the project is the Ministry of Natural Resources and Environment Pro-
tection of the Republic of Belarus. The objective of the project is to promote a
landscape approach to a management of a peatland to conserve biodiversity,
enhance carbon stocks, and secure multiple ecosystem services with the demon-
stration in the Poozerie landscape. The project proposes an integrated approach to
decision-making on peatland’s use that takes into account ecological as well as
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economic criteria, and considers carbon benefits that may be derived from partic-
ipation in the voluntary and compliance markets, in addition to biodiversity, land
degradation and SFM benefits. A National Strategy for Weatlands Management
including a scheme for peatlands management will be developed as a consensus
policy document and demonstrations of the restoration and sustainable use of
peatlands will take place in a number of sites ranging from protected areas, to
agricultural and forested peatlands. The existing MRV protocol for emission
reductions from peatlands will be extended to agriculture and forestry’s biotopes
(Project 2013).

The World Bank supported “Belarus Biomass District Heating Project (2014–
2019)”. The project has three components. The first component, district heating
energy efficiency, includes the following energy efficiency investments in the
selected district heating systems: (a) modernization and/or construction of heat
substations by installing individual building level heat substations with temperature
controls; and (b) reconstruction and/or construction of district heating networks and
upgrading of peak load gas boilers. The second component, biomass heat generation,
includes investment in base-load biomass boilers, biomass-based small combined
heat and power (CHP) plants, and in some towns also wood chipping equipment. The
third component, technical assistance, supposes financing the capacity building for
the participating district heating utilities and implementation support to the project
management unit (PMU), including the following: (a) improvement of existing social
accountability mechanisms; (b) support for a shift to energy-content-based biomass
pricing; and (c) other project implementation support (Project 2014b).

Project “Clima-East: Conservation and sustainable management of peatlands in
Belarus to minimize carbon emissions and help ecosystems to adapt to climate
change” started in 2014 and will finish in 2018. The project aims to address the
most critical problems of peatland conservation and management in Belarus,
seeking to demonstrate innovative approaches to ecosystem-based climate mitiga-
tion and adaptation at peatlands (Project 2014c).

Project “Removing Barriers to Wind Power Development in Belarus (2014–
2019)” is funded by UNEP. This project proposes to establish a financially viable
Private company funded by an investment grant to facilitate investment into wind
energy in Belarus and establishing market based empirical precedents. By the end
of the project, it is expected that the project will enable the development of sound
Feed-in-Tariff and procedures to directly foster >25 MW of installed wind capacity
during the 5-year program and the generation of over 1 million MW-h of renewable
energy over the project (Project 2014d).

In 2015 the project “Supporting the Transition to a Green Economy in the
Republic of Belarus (2015–2017)” financed by the European Union started. The
project is aimed on assistance to the Republic of Belarus in the formation of
economic growth based on “green” principles, including environmentally sustain-
able and cost-effective using of natural resources, promotion of environmentally
sustainable production and consumption, the creation of “green” jobs, and greater
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environmental sustainability of the target groups. As a project results the public
knowledge of the principles and ideas of “green” economy should be increased,
pilot initiatives in areas of waste management, water management, biodiversity
conservation, eco-tourism, the creation of environmental information centers, etc.
should be realized. Much attention is paid to the development of effective project
partnership of business, NGO, industry and local authorities. At the present time an
independent organization conducts potential evaluation of organizations-winners
(Project 2015a).

Most of these projects are aimed at implementing the individual components of
the green economy, such as climate change, biodiversity, energy efficiency, etc.
Some of them aimed at achieving the social benefits, i.e. creating the green jobs,
improving the social accountability.

4.2 National Projects

In 2015 the project of cooperation between the Ministry of Natural Resources and
Environmental Protection and the Belarusian Orthodox Church (BOC) on envi-
ronmental issues for 2016–2020 should be prepared (Project 2015b). This project
supposes specific environmental activities and most important of them will be the
events dedicated to the 30th anniversary of the disaster at the Chernobyl Nuclear
Power Plant.

In accordance with “State program of collecting (harvesting) and processing of
secondary raw materials in the Republic of Belarus for 2009–2015” (Program 2009)
the first enterprise on recycling the oil waste started its work in the middle of 2015.

4.3 Legislation

The Decree (2015) of the President of the Republic of Belarus of May 18, 2015 No
209 “On using of renewable energy sources”, the Resolution (2015a) of Council of
Ministry of the Republic of Belarus of August 6, 2015 No 662 “On the estab-
lishment and distribution of quotas to create installations for renewable energy” and
the Resolution (2015b) of the Ministry of Economy “On tariffs for electric energy
produced from renewables…” of August 7, 2015 No 45 were accepted. These acts
change the rules on renewable energy regulation—all investment projects in
renewable energy may be realized only within range of quota.

4.4 Events

Annually for 20 years the Belarussian Energy and Ecology Forums are held in
Minsk. During the Forum the state of the fuel and energy complex of the republic
and environment conditions are analyzed, the tactics and strategy of development in

328 S. Zenchanka



various sectors of the economy are discussed, current problems and solutions are
considered. These discussions help in accelerating the implementation of the
principles of sustainable development in different sectors of the economy.

Five International agreements between Belarusian and foreign companies from
Russia, Moldova, Germany and Finland were signed in the energy area during the
XIX Forum in 2014 (Forum 2014).

XX Belarussian Energy and Ecology Forum (2015) was held in Minsk on 13–16
October 2015. In included specialized fair “EnergyExpo” and Energy and Eco-
logical congress. Seminar (2015) “Sustainable City” was a part of this forum.
Problems of sustainable development of cities over the world and the attraction of
renewable energy sources for well-being were discussed. It was noted that the
development of renewable energy sources in the Republic of Belarus lags behind
European level.

5 Conclusion

The realization of the described initiatives and projects will help the Republic of
Belarus on its path towards a green economy and sustainable development. The
development of legal norms is an essential step towards a green economy.

Despite some progress in the development of the concept of “green economy”, it
should be noted that a small part of Belarusian organizations are implementing their
own “green” technologies. According to the National Statistical Committee (Sta-
tistical compilation 2015) 9.4 % of organizations reduce energy consumption per
unit of production, 4.6 % of organizations carry recycling of industrial waste, water
or materials, 6.2 % of organizations reduce energy consumption or energy losses,
1.9 % of organizations improve the possibility of products recycling after use and
4.8 % of organizations cut air pollution, land and water resources, noise reduction.

These data show possible areas of further implementation of green economics
principles in the Republic of Belarus.

New Paris Agreement on climate change, adopted 12th December 2015,
(Agreement 2015) sets for States the objective of such reducing the emissions of
GHG to prevent “the increase in the global average temperature to well below 2 °C
above pre-industrial levels and to pursue efforts to limit the temperature increase to
1.5 °C above pre-industrial levels, recognizing that this would significantly reduce
the risks and impacts of climate change”.

The goals of “The national strategy for the sustainable social and economic
development of Belarus for the period till 2030” (Strategy 2030), approved in 2015,
are directed on decreasing of GHG emission, energy saving and increasing energy
efficiency of the economy.
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