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Fvaluating services of Sundarbans

The Sundarbans is one of the most biologically productive
natural ecosystems. In the face of numerous challenges, both
nature and human induced, it has been more than imperative
to determine its total contribution to the well-being of society in
terms of economy, ecology and culture.

MUHAMMAD SELIM HOSSAIN AND
MOHAMMED ABDUL BATEN

F OREST is a bounteous gift of

nature that provides the
basis of life and livelihood
for humans. According to human
history, hunting and gathering, the
first and foremost livelihood of
homo sapiens, was forest based.
Interestingly, mangrove is the most
diverse forest and is maximum
service provider of all the forest
types. Today, it is man whose relent-
less activities are, however, at the
root of eroding this invaluable bio-
logical capital of nature.

Forest management has also seen
a long chronological development
even in Bangladesh. Unfortunately
forest has always been valued by its
wood, food, fuel-wood and the like
contribution to human well-being.
Having no monetary value in the
commercial markets, forest's eco-
logical services that help keep the
environment supportive of life and
living have hardly received atten-
tion of all concerned and particu-
larly the policy makers.

UN had rightly put the theme of
this year's World Environment Day
'Forests: Nature at Your Services' to
highlight the importance of differ-
ent services of forests, including the
ecological ones, to mankind. This
write-up intends to elucidate the
ecological services provided by the
Sundarbans, the world's largest
single tract mangroves, on an area
of 10,029 sq km between India and
Bangladesh, to find their monetary
value for promoting better under-
standing of the need of its conserva-
tion in real sense.

Aquatic and terrestrial species:
Biological resources are a natural
power-house. The Sundarbans, a
forest ecosystem full of life, energy
and enthusiasm, provides habitats
for about 6540 species, both aquatic
and terrestrial. About 5,700 species
are of vascular plants and 840 spe-

cies belong to the forest wildlife
(Akhond, 1999). The mangrove
wildlife habitats provide both food
and shelter to organisms. For some
species, especially plants, a particu-
lar mangrove may provide every
element required to complete their
life cycle.

Other species depend on the
mangrove area for part of a more
complex life cycle. Many aquatic
animals such as fish and prawn
depend on mangrove areas for
spawning and juvenile develop-
ment. Many species of migratory
birds depend on mangroves for part
of their life cycle like resting or feed-
ing while on migration. The micro-
organisms eat the mangrove's leaf
litter, and in turn are eaten by juve-
nile fish and shrimp (The Shedd,
2011). The mangrove forests, thus,
facilitate the continuation of life
cycle of innumerable organisms
which greatly contributes to keep
ecological equilibrium

Biomass and productivity: In an
ecosystem, biomass represents the
base of food chain. The standing
stock of mangrove plant biomass
combined with nutrients, water,
and light maintains the existing
biomass, grow new biomass, and
support the rest of the food chain.
Plant biomass is also important as a
structural, abiotic feature in the
landscape. It can perform physical
as well as biological functions, like
trapping sediments and serving as
nesting sites for animals.

Erosion control: In the first place,
the mangroves in Sundarbans con-
tribute to limiting erosion of soil.
The land of mangrove ecosystem is
moulded by tidal action, developing
a distinctive physiography. An intri-
cate network of interconnecting
waterways run in a generally north-
south direction, intersecting the
whole area. The water which enters
the forests from upstream can easily
run downstream without making
extreme pressure on forest terres-

INDUSTRIAL POLLUTION

Growth at the cost of environment?

trial part.

Climate regulation: The impor-
tance of forests stretches far beyond
their own boundaries. The forest
plays a vital role in the battle of
halting climate change induced
damage because they store nearly
300 billion tons of carbon in their
living parts -- roughly 40 times the
annual greenhouse gas emissions
from fossil fuels (Green Peace Inter-
national, 2011). Mangroves is pio-
neering forest type that acts as giant
carbon storage. According to the
study conducted by Donato, D. C. et
al. in 2011, mangroves are among
the most carbon-rich forests in the
tropics, containing on average
1,023?Mg carbon per hectare. Tak-
ing this datum into account, the
total carbon storage of Bangladesh
Sundarbans stands at about
615.5391 million Mg.

Protective role: Mangroves plays
a great part in shoreline stabiliza-
tion. This is achieved through the
binding and cohering of soil by
plant roots and deposited vegetative
matter, the dissipation of erosion
forces such as wave and wind
energy, and the trapping of sedi-
ments. Thus the intricate root sys-
tem not only protects the shoreline
from erosion but also adds land.
The mangroves reduce the intensity
of cyclone and tidal surge acting as
a natural barrier for the coastal
human habitations. After the super
cyclone Sidr, the protective role of
the Sundarbans was widely felt. It is
commonly assumed that the dam-
age from cyclone Sidr and Aila
would be many times higher with-
out the Sundarbans.

Sediment and nutrient reten-
tion: The physical properties of
mangroves like vegetation and
water depth tend to slow down the
flow of water. This facilitates sedi-
ment deposition. The sediment
retention function of mangroves
may have two important effects.
Firstly, it may lead to accretion of

Industrial activity welcomes economic growth and economic
growth carries with it many threats to the thin, fragile
biosphere in which human life exists. What is needed is our true
conscience to save the environment first and then to go for
economic growth since existence precedes essence.

Mp KOUSHIK AHMED

HE “primitive
accumulation” nature of
developed countries to use

all natural resources as inputs into a

human devised system in the never

ending quest for economic growth
has led us to ask “what the future
holds for us”. This growth oriented
development strategy has resulted
in industrial pollution all over the
world. The rise of synthetic
chemicals, most of which did not
exist 75 years ago and their
exposures which came from some

of the 11,700 products made by 164

manufactures that contain these

chemicals, have alarmingly
increased the rate of over all
industrial pollution.

In a developing country like
Bangladesh, the degree of industrial
pollution is much more disastrous.
According to the department of
environment, six thousand kinds of
liquid industrial waste are released
into the water of Buriganga River
creating a detrimental effect on
human health and natural ecology.

The diseases caused by industrial

pollution are very significant.
Beyond harming human health,
industrial pollutants destroy the
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biosphere, the slender margin atop
the earth's surface that supports
life. The consequences are: (1)
disruption of natural chemistry, (2)
land conversion, (3) degradation of

broad ecosystem.
United Nations Development

Program et al (World Resources
2000-2001) notes, humans have
converted 25 percent of land area to
agriculture and another 4 percent to
cities which in total counts to be 29

percent of the worlds land surface
that has been changed from its
pristine state. World Development
Report 2003 argues, over the past
10000 years, global forests have
been reduced by 20 to 50 percent
and 0.52 percent of tropical forest

area is lost each year.

For economic growth to be
achieved, the nature must exist. Two
solutions seem to be effective to
ensure economic growth while
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arable land within mangrove areas.
Secondly, it may protect down-
stream economic activities and

property from sedimentation.
Thirdly, it may accomplish benefi-
cial removal of toxicants and nutri-
ents since these substances are
often bound to sediment particles.
Sediments trapped by roots prevent
silting of neighbouring habitats.

Nutrient cycling: Nutrient load-
ing, a common type of pollutant in
the air, water, and soil can influence
organisms in many different ways,
from altering the rate of plant
growth to changing reproduction
patterns in certain extreme situa-
tions, leading to extinction. Organic
nutrients, including those from
humans and animal waste, are often
trapped by mangroves. Micro-
organisms in soil and on roots also
remove toxins and nutrients, pro-
viding another natural filter in the
mangrove muck. Nutrients are often
associated with sediments and
therefore can be deposited at the
same time.

The value of nutrient cycling
function of mangroves will be obvi-
ous to us if we replace this function
with the cost of waste treatment
operation (Bann, 1998).

Water regulation: Mangroves
help accomplish both recharge and

saving environment: 1) to turn from
‘technocentric'to 'ecocentric'
approach of development 2) to use
regulatory programmes and poli-
cies.

Firstly, the technocratic
approaches focus on human kind
and the improvements in human
standards of living and quality of
life. These approaches do not
involve radical changes in the cur-
rent economic and political sys-
tems; rather a technical approach
like improved industrial or energy
generating system is adopted. The
industrial activities in
'technocentric' approach have been
legitimized by the western values
that regard nature as adversary to
be conquered.

Ecocentric approach, on the
other hand, believes that it is the
earth which is much more impor-
tant than ideas about human prog-
ress and rapid economic growth.
Aldo Leopold (1970) devised 'Land
Ethic' which changes the role of
Homo-sapiens from conqueror of
land community to plain member
and citizen of it. Naess (1984)
argued that human domination of
nature should be ceased which he
termed as 'deep ecology'. Singer
(2002) argued that because of mod-
ern scientific insights, traditional
ethical values about the environ-
ment no longer confirm to basic
tenets of fairness. He writes we
know that “[b]y driving your car you
could be releasing carbon dioxide
that is part of a causal chain to
lethal floods in Bangladesh.

Secondly, the use of regulatory

discharge of ground water. Water
moves from the mangroves to an
aquifer that can remain as part of
the shallow groundwater system
and may supply water to surround-
ing areas to sustain the water table,
or it may eventually move into the
deep groundwater system, provid-
ing a long term water resource. This
is of cracking value to communities
and industries that rely on medium
or deep wells as a source of water.
Ecological services: For recogniz-
ing the ecological services of forests,
particularly mangrove forests,
efforts have hardly been made even
at the global level let alone at the
national and individual ecosystem
level. Although United Nations
Environment Programme (UNEP)
has undertaken a large project enti-
tled “The Economics of Ecosystem
and Biodiversity (TEEB)" in 2007 to
value overall services of different
natural ecosystems, till today it has
succeeded to evaluate services of a
few ecosystems not on regional but
on global scale. However, an
attempt has been made here to
determine the annual economic
value of the ecological services of
Bangladesh Sundarbans using the
forest services valuing rates calcu-
lated by Costanza in 1997 and
accordingly the total value of the

policies and programmes to reduce
industrial pollution includes spon-
taneous involvements of interna-
tional and national agencies
through different programmes both
globally and nationally. As many
forms of atmospheric pollution are
regarded as 'global’ problems. Clean
Development Mechanism (CDM)
under Kyoto Protocol (1997) aims at
reducing green house gas emissions
on a global scale but to allow south-
ern countries to 'develop'. The
agreement also target for national
government to reduce emission.

On national level, a set of rigor-
ous standards could be set under a
different Act that can limit pollution
from substances harmful to public
health and the environment. The
standard could be set with 'an ade-
quate margin of safety' that protects
even the most sensitive people.

Besides setting standard for the
harmful substances some other
regulatory options could be used on
national level. Some of these regula-
tory options are command-and-
control regulation, market incentive
regulation and voluntary regulation.

Command-and-Control regula-
tion includes setting uniform stan-
dards across industries, applying
rigid rules to individual pollution
sources, specifying cleanup tech-
nology, setting strict timetables for
action, issuing permits and enforc-
ing compliance, all with limited or
no consideration of cost.

Market Incentive Regulation
offers polluters' financial motives to
control pollution while also giving
them flexibility in how reductions

ecological services of Bangladesh
Sundarbans stands at about USD
379.67 million.

Concluding remarks: The
Sundarbans is one of the most bio-
logically productive natural ecosys-
tems. In the face of numerous chal-
lenges, both nature and human
induced, it has been more than
imperative to determine its total
contribution to the well-being of
society in terms of economy, ecol-
ogy and culture with the aim of
raising awareness of all concerned
including local stakeholders regard-
ing how worthy the mangrove forest
is to us. Accordingly, valuing ecolog-
ical services of the Sundarbans in
Bangladesh is a demand of the
hour. This is International Year of
forests. It is a unique opportunity
to boost understanding of the
mangrove ecosystem in Bangla-
desh: To disseminate information
and to promote its restoration and
conservation campaign finding
the monetary value of all the ser-
vices including the ecological
ones that the forest provides on
continuous basis.

The writers are researchers at Unnayan
Onneshan. They can be reached at
ms.hossain@unnayan.org and
a.baten@unnayan.org respectively.

are to be achieved. Some of the
varieties of market incentive regula-
tion are Taxes and Fees, Deposit-
and-Refund, Emission Trading Pro-
grams and Information Disclosure.

Taxes and Fees can be imposed
on polluting emissions or products.
Deposit-and Refund laws, on the
other hand, require consumers of
product that degrade the environ-
ment to pay an extra, refundable
charge at the time of purchase,
giving them an incentive to recycle
the products after use. Emission
Trading Programs, sometimes called
Cap-and-Trade programs can be a
good policy to reduce emission. It
sets an overall limit on emissions of
a pollutant. The total emissions are
divided among individual sources
by giving each source permits
allowing the amount of pollution
currently polluted. Information
disclosure can also be used as a
form of regulation through affecting
consumer perceptions and equity
prices.

Industrial activity welcomes
economic growth and economic
growth carries with it many threats
to the thin, fragile biosphere in
which human life exists. As such
threats are recognised, societies
adopt regulation to control the
danger. However, regulation that
only commands is inadequate to
the ultimate task. What is needed, in
addition, is our true conscience to
save the environment first and then
to go for economic growth since
existence precedes essence.
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