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Abstract 
‘Biodiversity,’ by its utilitarian connotation, represents an iconic term for nature and its environmental 

services. Biodiversity and ecosystems offer several critical goods and services to ensure the survival of all life, 
and in particular the well-being of humankind. Currently, loss of biological resources has reached alarming 
levels, primarily due to drivers within human control. It has served to create inequities in access to resources 
and to benefits derived from them, in addition to fostering a propensity for wasteful consumption. Redressing 
this situation requires strategic investments into education, awareness raising, human resource management 
and capacity enhancement tools among different stakeholders across various vocations and locations. This 
paper highlights the critical issues with regard to the maintenance and augmentation of biodiversity and 
ecosystems that can be supported by strengthening education systems and related initiatives. 
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1. Introduction 

 
In many ways, ‘biodiversity’ has come to be an iconic 

term for nature and environment since it is a utilitarian 
concept representing various issues related to the 
environment and human well-being. Although increas-
ingly, in current literature ‘biodiversity’ is used concur-
rently with the term ‘ecosystem services’ (TEEB, 2010), 
it is noteworthy that a re-categorization of biological 
resources within the term ‘biodiversity’ has enabled sev-
eral stakeholders to better articulate their concerns and 
standpoints. This is because the term ‘biodiversity’ helps 
to convey the utility of biological resources and the value 
in conserving them across stakeholder groups such as 
local communities, businesses and policymakers.  

‘Biodiversity’ refers to the variability among different 
life forms (plants, animals, micro-organisms and the like) 
in different ecosystems, or to put it more simply, it is the 
abundance and variety of life. It provides resources for 
our food (e.g., the varieties of our staples, including rice, 
maize, wheat, tubers, vegetables, fish and meat), fuel, 
fibre, shelter, medicine, aesthetics and culture (as in 
totems, sacred areas), and in the maintenance of impor-
tant nutrient cycles and species interactions that enable 
effective provisioning of the above services (Fig. 1). 

Moreover it helps stabilize climate and modify the im-
pact of weather events. The diversity within these 
resources arises from their evolution or adaptation to 
various stresses in different ecosystems over the millen-
nia. It is quite common to find several endemic species or 
varieties unique to specific eco-regions.  

The United Nations declared the year 2010 as the 
International Year of Biodiversity, putting the spotlight 
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Fig. 1  What biodiversity provides. 
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on the need to have a renewed focus on the status of the 
world’s biodiversity as well as the need to work together, 
using a multi-pronged approach, to conserve, use and 
share biodiversity for the generations to come. It has long 
been the argument of environmentalists and ecologists 
that sustainable use of natural resources and ecosystems 
is the key to healthy economies (Costanza & Folke, 1997; 
TEEB, 2009; 2010). A quick transect through what 
biodiversity means, how it is used and what the debates 
surrounding it are would illustrate this argument better. 

The extent of human dependence on biological re-
sources is obviously very high. These resources deplete 
rapidly either due to exploitative harvesting or due to 
conversion of their habitats into other land use forms 
including croplands, infrastructure and real estate devel-
opment. The Millennium Ecosystem Assessment shows 
that most of the regions with the highest GDP have also 
seen the highest transformation of natural areas (MA, 
2005). This corresponds to increased demand for food, 
fuel, timber, fiber and basic necessities. Inadvertent land 
use changes along with intensive use of nitrogen fertiliz-
ers has led to a consequent loss of diversity of life, threat-
ening up to 30% of mammal, bird and amphibian species 
with extinction (MA, 2005). Despite the setting of a 
global target to significantly reduce the loss of biodiver-
sity by the year 2010 among the 193 member countries of 
the Convention on Biological Diversity, progress has 
been found to be insufficient to halt or significantly 
reduce the rate of loss (Secretariat of the Convention on 
Biological Diversity, 2010). Clearly, such changes 
significantly affect our productive capacities, and affect 
deeply the livelihood opportunities of communities 
dependent on these ecosystems and resources, as well as 
impacting on the sustainability of mainstream businesses 
(TEEB, 2010).   

The value of biodiversity is beginning to be assessed 
and valued, although with limited clarity on how such 
valuation can contribute to economic development on the 
one hand and social coherence on the other. This is 
because, even if we have reasonable levels of understand-
ing of the services provided by the different components 
of biodiversity and ecosystems of utility to humans, it 
would be quite impossible to fully grasp the complete 
range of services a dynamic and constantly evolving 
natural system provides to sustain all life and habitats and 
then convert them to quantifiable and tangible benefits 
for society. Despite this acknowledgement of the com-
plex nature of the value of biodiversity, researchers 
policy makers seek to capture the economic value of 
biodiversity in order to convince different stakeholders of 
the costs of inaction to conserve biodiversity. It is also 
intended as a mechanism to enable better pricing of these 
natural resources and services, thereby promoting their 
rational use. The problem of un-organised markets for 
biodiversity (also referred to as missing and opaque 
markets) and ecosystem-based goods, the undervaluation 
of natural resources and the lack of appropriate national 
accounting for natural assets such as biodiversity 
contribute to the lack of understanding of the role and 

relevance of biodiversity to countries and their 
economies (Olsen & Larsen (2003); TEEB, 2010).  

 
2. Issues Related to Equity and Fair Practices 

 
As mentioned earlier, deteriorating ecosystems and 

biological resources pose a critical threat to the liveli-
hoods and well-being of people dependent on them. This 
is a contested area in policy negotiations, where the rights 
and obligations of traditional communities that have 
custody over resources and their use do not match the 
rights and exercise of power by commercial users of 
these resources across various economic sectors (such as 
pharmaceuticals, botanicals, crop production, etc.) (for 
more details please see https://www.cbd.int/convention/ 
wgabs.shtml). 

Traditionally, biological resources have been consid-
ered to be part of a common heritage and a source of 
subsistence livelihoods and they have had a low trade 
frequency. The resources and knowledge associated with 
their use (traditional or indigenous knowledge), even if 
restricted to a few individuals (such as local healers) 
within a community, were considered to be collectively 
owned, sometimes sacred, and were rarely used for 
commercial purposes. Over time, however, this has 
changed. Nowadays, the frequency of trade of such re-
sources is more active while the associated knowledge is 
still accessed either as a common resource or as an exotic 
curiosity (Subramanian & Pisupati, 2010). Questions on 
the ethics of transactions between different stakeholders 
and on the justice in the exchange of benefits (including 
both the type and volume of these benefits for access to 
resources and knowledge have become more pronounced, 
and are being played out in negotiations on an interna-
tional regime on access to genetic resources and benefit 
sharing within the Convention on Biological Diversity 
(Schroeder & Balakrishna, 2010). 

Trade in biological resources has been chiefly led by 
technologically advanced countries that tapped into the 
potential of improved technology and commerce by add-
ing value to such products. An example is the growth in 
convenience foods: their successful distribution over 
large geographic spaces and over long storage times 
would not have been possible without technological 
innovations in biotechnology, refrigeration or packaging, 
as well as innovations in trading, such as futures or for-
ward trading. Technological developments have there-
fore contributed to expanding the use of biological 
resources, the spread of which has been facilitated by 
evolving commercial trade practices. It is noteworthy 
that in the process, a propensity to wasteful consumption 
may also have been encouraged. As Lundquist et al. 
(2008) highlight, wastage of perfectly usable food in 
developed countries is rising (estimates suggest 4 million 
tons annually for the UK and about 25% of all food pro-
duced for human consumption), accounting for heavy 
losses of precious natural resources including water and 
fuels. 

In addition, incentives provided by the creation of 
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intellectual property and trading regimes such as those 
enunciated by the World Trade Organization enable re-
searchers and companies that develop these products to 
gain exclusive rights over them. The standards set in the 
process require a high degree of uniformity of the com-
modities in order to comply with the requirements of 
such systems, which leaves little leeway for diversity. All 
of this is creating an inherently unfair situation among 
countries and stakeholders in a market where the 
technologically superior are able to derive high economic 
rents from their products, while the players who provide 
the basic resources do not obtain a fair share of these 
incomes, in addition to losing inherent and traditional 
rights over their use. Hence, the ethic of justice in 
exchange – where the different actors involved in a 
transaction are equally satisfied with the terms of the 
mutual transaction – and the ethic of distributive justice – 
where scarce resources are fairly divided among those 
who qualify to access – have not been rightly honoured. 
Further, the 20th century has witnessed increasing 
violations of the ethic of use of wild or natural resources, 
which is to ‘leave enough and as good for others,’ 
meaning a fair and sustainable use of natural resources 
(Schroeder & Balakrishna (2010)). A host of policy and 
local level initiatives (including decisions under the 
Convention on Biological Diversity, national biodiversity 
strategy and action plans, other environmental laws 
including decisions under the UNFCCC, declarations 
related to human rights such as the UN Declaration of 
Rights of Indigenous Peoples and national policy and 
regulatory responses) currently seek to redress these 
‘moral transgressions’ and ensure intergenerational 
equity to resources along with equity in interactions 
among different actors within a time scale. 

 
3. Biodiversity and Sustainability 

 
While the Brundtland Report defined sustainability as 

meeting current needs without compromising the ability 
of future generations to meet their own needs (WCED, 
1987) i.e., essentially focusing on intergenerational 
equity, the concept has been examined over the years to 
include broad ecological principles viz. interdependence 
between ecosystem components (including humans), 
maintenance of energy flows, partnerships between 
living members, and diversity and resilience of complex 
systems to maintain homeostasis through co-evolution 
and adaptation mechanisms (IUCN, UNEP, WWF, 1991; 
Capra & Pauli, 1995).  

In the development of a product based on a biological 
resource, a resource moves through various steps in value 
addition, involving various stakeholders over large geo-
graphic spaces, using different resources including land, 
water and energy sources, and – depending on the con-
sumption levels – the intensity of use and availability of 
those attendant resources change, as do the dynamics of 
transactions among the actors. The links between con-
sumption and value addition processes (including 
processing, packaging, storage and transport) to the pro-

duction of a biological resource (be it a food grain, a 
fishery product or a medicinal plant) is multi-dimen-
sional with implications to ecosystem health and to liveli-
hoods at each stage (Suneetha, 2010). Hence, for instance, 
increasing demand for ethically sourced and sustainably 
harvested coffee beans ensures that the different stake-
holders from the producer to the final retailer get a fairer 
share of the income relative to their contribution and that 
ecosystem functions are not compromised in the process 
of cultivation. Such systems may also spur more research 
in sustainable cultivation and processing practices. 
Well-functioning ecosystems enable sustainable produc-
tion activities, supporting services and livelihoods. A 
clear signal from the consumption end can set in motion 
tools and mechanisms such as certification schemes (for 
sustainable production and ethical practices), that in turn 
translate into good business, agricultural and environ-
mental practices. A schematic representation of the sup-
ply chain of a biological resource and the links between 
consumption and production processes is provided in 
Figs. 2 and 3. Thus, the connections between the utilisa-
tion and maintenance of biological resources on the one 
hand and ensuring a balance between social, economic 
and environmental priorities – the pillars of sustainable 
development – on the other hand, are obvious.  

While biological resources serve to enhance eco-
nomic development through biodiversity and ecosystem 
service-based businesses and activities, the urge to 
achieve higher rates of economic growth has created 
social and environmental tensions. A good illustration is 
the expansion of palm oil plantations in Malaysia and 
Indonesia. While there are definite and high income 
benefits to the country and planters to be derived from the 
plantations, their encroachment into rich tropical forests, 
impacting biodiversity, natural systems, local livelihoods, 
cultures and access to traditional areas, has come in for 
much criticism (Down to Earth Newsletter, 2005). The 
trade-offs between environmental and growth concerns 
are not entirely dichotomous. There is certainly a need to 
link growth prospects to investments to augment well 
functioning ecosystems (TEEB, 2010). Doing so requires 
that the interests of different stakeholders be taken into 
account, comprising in their entirety both human and 
ecological components. Given that accelerated degrada-
tion of ecological systems over the last two centuries has 
been primarily led by anthropogenic factors, including 
land use and land use changes, and industrialization with 
consequent large-scale emissions of gases resulting in 
global warming (IPCC, 2007), it is important to reflect on 
the major human-led drivers that have resulted in this 
situation. It is not far-fetched to claim that ultimately, it 
narrows down to the need to modify consumption pat-
terns impacting production systems (as seen in the case of 
food wastage in the example above; also see The World 
Bank, 2010). Tackling this complex issue would involve 
fostering people at different scales of production or con-
sumption to accept responsibility for their actions and 
making decisions that require investment in awareness 
raising and capacity development programs. As high-
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lighted in a World Bank report, several measures to adapt 
to (or mitigate climate change) rest within the purview 
and capacities of national and local governments, and 
individuals. However, such measures often are poorly or 
non-implemented due to “institutional or behavioural 
inertia” (The World Bank, 2010). The following section 
highlights the role of education towards this purpose. 

 
 
 

4. Education, Biodiversity and Sustainable 
Development 
 
The role of education in advancing sustainable 

development and conservation cannot be overstated. 
Education and other means for assessing information and 
analysing experiences allow for informed decision mak-
ing – which means understanding the causes of concerns 
related to issues (say loss of biodiversity) and translating 
this understanding to implementable decisions and 
actions. Such informed decision making, in turn, can 
form the basis for good governance in the realm of envi-
ronmental management and development, and in foster-
ing respectful partnerships among different actors. Given 
the complex nature of socio-ecological systems in their 
interactions, only a long-term and sustained investment 
in education oriented towards conservation and develop-
ment can make a difference. It is one of the entry points 
for fostering responsibility and reflection, as most people, 
at different social levels, given the opportunity, aspire for 
good educational avenues to improve their well-being 
(Suneetha & Balakrishna, 2009). 

Realizing the importance of inculcating the values of 
sustainability through a pedagogical process, the United 
Nations launched the ambitious UN Decade of Education 
for Sustainable Development (DESD) in 2005. It in-
volves education to “disseminate the values and princi-
ples that are the basis for sustainable development 
(intergenerational equity, gender parity, social tolerance, 
poverty reduction, environmental protection and restora-
tion, natural resource conservation, and just and peaceful 
societies), highlighting the complexities and inter-
dependence of the environment, society, culture and 
economy, and, in the process enable people to anticipate, 
confront and solve the problems that threaten life on our 
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Fig. 2  Supply chain of a biological resource (Schematic representation). 

 

 
Fig. 3 Impacts of trade in biological resources at various 

levels of a supply chain. 
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planet” (UNESCO, 2006).  
Education for Sustainable Development (ESD) aims 

to help societies, through a systemic and integrated ap-
proach, to gain awareness and prioritize among different 
issues related to the environment, biological resources, 
vulnerabilities and risks, and economic development and 
to adopt proactive measures that lead to resilient and 
sustainable societies (UNESCO, 2010). The pedagogical 
tools advocated for this purpose include all formal and 
informal methods of education, across all sectors of 
society through a life-long learning process, and involves 
a variety of local, national, regional and international 
stakeholders. 

This is one of the most comprehensive approaches 
designed to develop capacities of people in various age 
groups to understand the various elements related to 
sustainable development, and identify processes to 
achieve them. However, while issues related to climate 
change, sustainable agriculture, and equity in transac-
tions among different stakeholders are well highlighted 
in some of the training modules developed for the pur-
pose (see for instance UNESCO, 2005), the emphasis on 
biodiversity and ecosystems is not explicit. This is a 
lacuna because, as highlighted earlier, all actions towards 
‘green development’ should alleviate damage to the 
health of ecosystems and the sustainable use of resources 
therein. Hence, unless a conscious effort is made to in-
clude biodiversity and ecosystem services within such 
sustainable development agendas, benefits that may arise 
in this context may only be incidental and marginal. The 
focus on climate change and attendant ‘remedial 
measures’ to mitigate and adapt, can indeed be consid-
ered a response to set right perturbations to ecosystems 
that often incapacitate them from delivering their various 
essential services (UNEP, 2009). 

 
5. Education, Communication, Human 

Resource Issues to Achieve Global Goals 
and Targets 
 
Policy goals to address various aspects related to 

human well-being and to the environment are perhaps 
best captured by the targets and indicators within the 
eight Millennium Development Goals (MDGs). Progress 
on these goals over the last 20 years is indeed an 
eye-opener. Typically, the targets on education capture 
enrollment and completion of primary education, and 
equal access to both genders, which at an aggregate level 
are showing some progress, even if uneven. The MDG 
report of 2010 (UNDESA, 2010) indicates that though 
the hopes for achieving the global target of universal 
primary education by 2015 are dim, even poor countries 
seem to be making significant progress on primary 
education. Statistics indicate that countries are still 
struggling with disparities in education between rural and 
urban populations, as well as gender imbalance between 
boys and girls at primary and secondary education levels 
(UNDESA, 2010). None of these, however, capture 
progress in informal learning initiatives and non-formal 

education. Even while recognizing that this would be an 
immensely challenging task, appropriate indicators to 
track developments in non-mainstream sectors of educa-
tion are important since, as previously cited, it is often the 
case that environmental awareness and stewardship are 
built mostly through such non-formal institutions of 
learning (Blair, 2008).  

A specific target related to the environmental goal of 
the MDGs is to significantly reduce the rate of loss of 
biodiversity. This is captured through a broad set of 
indicators associated with establishing protected areas 
and reducing the threat of extinction to species. The rate 
of progress on this goal as seen by those indicators is still 
far from satisfactory, although there are increasing 
investments to realise them (UNEP, 2010). It is tempting 
to suggest that by including biodiversity– and ecosys-
tem-related instruction at all levels of education and 
capacity– or awareness-raising programmes, the possi-
bilities of improving progress on this indicator may rise. 
For this to happen, however, merely depending on formal 
educational processes would be insufficient. Knowledge 
related to biodiversity also extends to the experiential, 
and it is therefore important to complement mainstream 
learning tools with alternative or what are considered 
transformative pedagogies. This, then, is a clear signal 
for the need to develop appropriate indicators that would 
capture ‘alternative’ ways of learning and the success of 
such pedagogies. (It is perhaps also a pointer to the inade-
quacies of existing ways of measuring advancement in 
areas critical to our well-being). For instance, ‘success’ of 
learning methods could be limited to just raising aware-
ness. However, they may also include instilling a strong 
sense of moral responsibility for sustainable develop-
ment or go even further to ensure that recipients actually 
take relevant action towards sustainability. Educational 
planners, therefore, would need to define what is sought 
to be achieved through a learning process, and how this 
may be monitored. It is also important to ensure that the 
target of such educational initiatives is not limited to 
students in formal schooling, from primary to tertiary 
education. Because interactions among components of 
social and ecological systems are dynamic, resulting in 
the need for dynamic responses to adapt to and mitigate 
changes, there is a need for fostering a continuous proc-
ess of learning for all stakeholders from different voca-
tions and perspectives.  

Recognizing the importance of education in raising 
awareness and fostering implementation of good prac-
tices, several multilateral environmental agreements 
(MEAs) have embarked on developing and implement-
ing a series of actions under communication, education 
and public awareness (CEPA) programmes. Significant 
among them is the CEPA programme of the Convention 
on Biological Diversity (CBD) that focuses on 
on-the-ground actions related to communication and 
education. This programme has been developing tool kits 
and compiling best practice case studies that have effec-
tively promoted biodiversity and related issues among a 
wide stakeholder base. One of the priority areas is to 
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promote biodiversity education in both formal and 
non-formal education systems. This has been opera-
tionalised through the Global Initiative on Biodiversity 
Education. Recently, the CEPA programme has been 
working closely with UNESCO to include this within the 
DESD activities. Discussions within forums such as the 
CBD are focused heavily on conservation and sustainable 
use of biological resources and on equitable transactions 
between different sets of stakeholders. There is limited 
explicit emphasis on issues related to sustainable con-
sumption and production processes or even lifestyle 
choices among major stakeholders. Often these issues are 
expected to be discussed only in other forums, such as 
UNIDO (United Nations Industrial Development 
Organization) or even the UNFCCC (United Nations 
Framework Convention on Climate Change), despite 
congruence of concerns. For instance, the new Strategic 
Plan of the CBD calls upon nations to “widely share and 
apply knowledge, science base and technology relating to 
biodiversity, its values, functioning, status and trends” 
(Target 19 of the New Strategic Plan of the CBD, CBD 
2010). Elsewhere, there is specific mention of the need to 
ensure SCP processes (Target 4 of the New Strategic Plan 
of the CBD, ibid).  

Implicit in the targets is recognition of the seamless 
nature of environmental or sustainable development 
issues. Excluding this “seamless” reality from planning 
processes, even if the planning is done for sectoral inter-
ests (say, biodiversity or climate change for instance), is 
not conducive to holistic planning: it prevents any 
attempt to capitalise on synergies that could arise in 
implementing various programmes on overlapping areas 
in multilateral forums. Furthermore, often awareness 
raising programmes of different environmental institu-
tions have similar messages that could be dovetailed 
within such broader concepts as ESD. For a start, there 
are some laudable efforts at synergizing the UN DESD 
(2005-2014) and the proposed UN Decade of Biodiver-
sity (2011-2020), for both of which UN decades were 
initially called for by a consortium of Japanese NGOs 
(Noguchi, 2010, this issue). 

Speaking of synergies, it would also be useful to ex-
plore ways of engaging popular media in raising aware-
ness, especially given their role in influencing lifestyle 
and consumption choices of people. Key to all educa-
tional or awareness programs is the packaging of the 
message that is sought to be conveyed to different actors. 
Studies by communication researchers indicate that 
awareness raising for biodiversity amounts to integrating 
soft messages, referring to concepts of the grandeur of 
nature, and hard messages, referring to concepts related 
to the economic value of nature and why we need it, with 
actions relevant to each actor – individual, teacher, 
activist, civil society organization or policymaker 
(Futerra, 2010). These messages also need to convey the 
complexities in the cause-consequence mosaic that 
develops from human-nature interactions in a simple and 
easy to understand manner. 

Today, we do have enough evidence to show that ac-

tion is needed to save biodiversity and ecosystems, and 
the necessary policies to set such action in motion.  
However, these will come to naught if those who have to 
implement them are not suitably impressed. A deliberate 
and flexible strategy to inspire effective action and 
building necessary capacity amidst different groups is 
therefore imperative. 

 
6. Conclusions 

 
The paper gives an overview of issues and approaches 

to dealing with ecological conservation, development, 
equity and education. It provides the basis for arguments 
for the need to have better and more effective educational 
and communication tools to raise awareness on issues 
related to biodiversity and ecosystem services. As they 
relate to the provision of various goods and services vital 
to human and planetary survival and well-being, it is 
important to highlight to all relevant stakeholders – con-
sumers, producers and intermediaries involved in the 
supply chain of a biological resource or a service – the 
interconnectedness of each of their actions on the poten-
tial well-being of others and the environment. Unless this 
is done effectively through a mix of education and aware-
ness-raising tools, there is a risk of perpetuating un-
sustainable consumption and production patterns. In 
addition to defining the problem, it is also important to 
design appropriate mechanisms that enhance the capaci-
ties of different actors to take proactive and responsible 
action at their levels and regions of operation. 
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