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'ntroductmn
The concept-of sustamahlhty has gained currency since the publication of the réport
of the World Commissien on Environment and Development, commonly known as
_ the Brundtland Report, in 1987 and the Earth Summit (United Nations Conference on
-Environment and Development) in Rio de Janeiro in 1992. The acceptance of thig
concept is recognized in subsequent guidance of policies for many governments and
international agencies. However, there is still a debate about the definition,
‘measurement indicators and operational mechanism of this concept (Hediger, 1997,
~Alam, 2000), Many consider it as a contested coneept with a.wide range of meanings
trying to satisfy different situations at the same time (Giddings er of, 2002).

evertheless, there is a growing broad acceptance for the concept at alf levels of
governance in developed and developing countries as well as in transitional
economies. Despite its different interpretation by various quarters to satisfy different
situations and particularly different levels of market development, the most
:rec'ogmzed and widely cited interpretation of sustainable-development is that given by
the Brundtland Commission:

Ye, G. (1992) Chinese transnational corporations, Transnational Corporations 1: 1’25-133'“‘

“ development that meets the needs.of the present without compmmlsmg the ablhty '
of future generations to meet their own needs (WCED, 1987:.87),

~This definition implies that there should be an obligation on the part of the current
‘gerieration to pass on world’s natural resources to future generations in no worse
condition than received by them. Stoneham e al. (2003) define sustainable
dévelopment as “concerns-about the living standards of future generations and their
right to inherit a natural resource base of undiminished value” (p: 195). Imberger
{2003) talks about human actions being sustainable provided that the rate of change
ught about by thiese actions is slower than the rate at which the natural system can
-respond without losing its functionality. It is clear that at the core of the concept of
" stistainability are’ concerns for future' generations and the state of natural resources,
This is generally based on the understanding that both over-use and mis-use of natural
resources by the current generation have’ s1gn1ﬁcant and often irreversible
: ccmsequences for future generatlons

i -Although many argue that the terms ‘sustainability” and ‘sustainable development® do not mean the
fame (Hediger, 1997; Mm'a 2003), in this. paper they are used interchangeably (as for example in
“GWA, 2003).



* One approach of achieving the objectives of the sustainability is to ‘maintsin a
constant stock of natural capital through time® (Alam, 1999; Stoneham et al., 2003).
Since as a Tule this objective cannot be achieved automatically, trade-offs exist. The
pertinent question hence is: how much should be sacrificed for the sake of future
generations? In some cases it may appear that. it is possible to. substitute natural
capital for other forms of capital and leave an equivalent base for future generations.
Nevertheless, there are concerns that major depletions of natural capital could create a
situation of resource scarcity where future, generations mipht be deprived of &
minimum physical stock of natural resources and therefore suffer declining living
standards. On the other hand, restrictions on the use of the stock of current resources
particularly in developing countries may disadvantage current gepetration and favour

" future. generations. : S ' :

From the policy decision-making perspective, one approach to resolving this conflict
is to allow markets to signal the {rue scarcity vatue® of resources, However, problems
stem from the fact that many enyvironmental resources” (e.g. clean air and healthy
waterways) do not pass through markets and are therefore not priced in the traditional -
sense. In these cases, if at all, the market price is a poor or distorted measure of
scarcity value or opportunity cost of these resources. Corsequently, the existing
decision making process cannot take into account the scarcity values of many natural
~ resourees, particularly non-renewable. Against a backdrop that the. market economy-is
the dominant economic’ paradigm, there is a tole for the economic valuation of
environmental goods and services. There is potential for natural resource management

to be made more ‘sustainable’ by incorporating the. social or opportunity costs of '

resource use into the decision-making process through proper economic valuation.

One of the major problems causing the accelerating ‘widespread destruction and
degradation of the natiral environment in developing cOuniries such as Bangladesh is
the undervaluing of th¢ pratection and restoration of environmental resources. These
countries have limited resources to meet a number of imperatives including economic
growth, poverty alleviation and environmental protection. Such objectives compete:

for resources and often conflict with one another. A focus on market benefits®, and the

exclusion of non-market benefits in many decision-making processes mean that
environmental profection measures are left with very limited resources.

An improved environmental protection and more sustainable resource use.can only be
achieved if non-market benefits are incorporated into the decision-making process.

This can potentially allow to avoid developments where positive financial outcomes '
are swamped by non-market costs, particularly when the latter ocour ever the longer
term. Estimation of non-market ‘benefits from environmental protection may also ’

help to counter arguments that environmental degradation is an unavoidable cost of
econontic development in poor economies such as Bangladesh. As Pearce et al
(2002) show, people in “developing countries may hold significant values for

2 WCED (1987) used the term ‘nen-declining capital stock’.
3 The existence of scarcity of any of thé resources implies that choices
resources are to be allocated within an econonty. :

* The terms ‘envircnmental resources’, ‘environment
services’ are used interchangesbly in this paper as they re

rivalry and non-excludability. )
5 Market benefits are benefits which have established markets or are exchanged through markets, and

" thus have a price tag; while non-market benefits are benefits whi

have to be made about how

al goods or services’ and ‘public goods or
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flect the common characteristics of non-;

ch do not have an established market*

environmental godds and protection i - ‘
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Inmaﬁ c i i ntion i \
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his paper analyses a particular case study, namely the Buriganga River i
i T in

Bangladesh as an example of a way to ass i
an h: : _ ) assess and incorporate non-market be i
Eett:f edri\filj(x)ziln g:lilging. Tt argues that if .these considerations are taken int;l:airézfgft .12
peter environmen r(]):rp;ecnon‘ and an 1r_np¥oved tiver management can be échiev;d
T 1o ool ag f(;;ll e for a more sustalnal?ie development. The reminder of the
paper apljroach . OWS, In.the next section, a review of the total économic
oeanen approach ts presented in the context of a river restoration program, with a
o ,éonsjde;ati@h 01; f]area an[ii,data collection procedures, Section three rep:;ns how
Dot on-market ben@ﬁts could assist informed decision makin
y in the context of a developing country, Final conélusions are presented 1gn’

2. Material and Method

Alth b i '

ol sciuogfhtht;azsgfon a very specifically shaped methodology and informatioﬁ the

(st of the }11Qns to follow goes beyond the case study chosen for this paper ! The
¢ pproach and method are particularly appropriate to countries \:{rll':eré the

matket mechanisms (including the labour market) are underdeveloped but they can

also 1 ) ) e
be applied to environmental situations in the more advanced countries. Th
‘ . They

~provide an operational framework which potentially can tap a wide range of

unaccounted resources within socie -
below, ] ty.rThe case study and the method are presented

2.1. Case Study: The Buriganga River

- Old Dhaka was establi inci ‘
d Dhaka was established as a provincial capital of the Mughal ruler on the north

castern bank of the Buriganga River duting 1608-10, slthough the settlement is

nown o -
; to have been in existence since the 7th century as a small riverside township

This tiver has enormous signi

This ¢ significance to the resid ity, the’
Sty . . ents of Dhaka City, the capital
S.ew,;;(]:es o t.h]:;t %ply dc?es it surround two sides of the city, it provides irnlimr’ra{r)lf
: > residents, including water supply, navigation, recreation, sanitation and

This vital river however has become extremely pdflufed and is close to biological

‘death : ! i
h for several reasons. The tremendous increase in population over the last three

de .

df:aod;si E?S C}‘:Zatf’d enormous environmental problems, including among- others ‘th

indizlstrial | Gs;)atlim\:fast?,hs_ewage and. draingge problems. Furthermore, there are seve:rafl3
5 s within Dhaka city which pose challenges for the environmentally

soun i ial di ‘

o I;ielerlllazslgrgii?;;nt ::gl; mfii[stlr;al d1scharg§s. The water quality of the Buriganga River

dlgchgrges ﬁoﬁ yind ect:r ed by thle dumping of municipal waste and toxic industrial

it T roblis fes ‘on -its banks_, especially from the tanneries of the

aloﬁg o nv Tne alquk lems are compounded by the development of residential areas
, increasing encroachment upon the land due to accretion on the

ﬁvt_ff—banks, depletion of fish resources and loss of aquatic.life.



The problems facing the Buriganga River are not unique, but are representative of the
other vulnerable rivers in Bangladesh. The ‘lack of water quality data and other
information for many rivers in Bangladésh makes it difficult to establish which rivers- -
are threatened. The Department.of Frvironment. (DOE) and some other organizations

have only recently started water quality monitoring, Longitudinal analysis of water -

" quality data is difficult due to the absence of ‘consistent data at the same’ monitoring

points.
Bangladesh, such as the Bhadra, Bhairab-Rupsha-Pashur, Dumuria, ~ Garai-

Modhumati-Baleswar, Harihar, Kamkura, Kapotakkhg, Mukteswari, Nabaganga,

Salta, Shailmari and Teligati. Alam (2004) uses confent analysis of newspaper

reporting fo pinpoint vulnerable rivers in different parts of Bangladesh. The list-
includes the Baleshwar, Balu, Betna, Buriganga, Dakatia, Dhalegwari, (Ghagot, Gorai,

Ichhamoti, Kabodakha, Karatowa, Karnaphuli, Kumat, Mogra, Old Brahamaputra,

Rupsa, Shitalakbya, Surma, Tongi and Turag. He asserts that about one third of the

country’s rivers, particularly those passing through big cities, are vulrerable and

affected by major environmental damages. The Buriganga River stands- out among
these rivers with having the worst problems in terms of pollution and encroachment.

The Buriganga River thus represents 2 good case study for the emerging problems and
threats rivers in Bangladesh are now facing. The problems of envitonmental
depradation are widely observed and recognised, but the key issue is to do something
¢or the ecological restoration of the reverine environment. Although significant, the
potential costs of-a rostoration and protection program can be justified by the resulting

benefits. To address this question, a hypothetical restoration program has been”

designed to help assess the people’s values, attitudes and potential benefits from 4
cleaner river. : :

2.2. Analytical framework

Estimating the benefits of a restoration program is complicated because the resource”

in question is not a marketed good as a whole, although particular components can be

marketed. The total benefit of the restoration program is estimated using.

complimentary non-market and market valuation techniques, within a total economic

value framework. 'Nqn—market'beneﬁts_ are estimated with the contingent valuation’
technicue, and market data are used for assessing mavket penefits, These concepts and

techniques are described below. -

Total economic value

The total benefits are esiimated usinig the concept of “total economic value’ (TE
From an cconomic point of view, values can be associ
consumption of goods and services purchased in markets and with the utility ‘of
satisfaction derived from a good or service for which no payments are made (€8
clean air or water). In this sense, anything from which an individual gains satisfacﬁ_d'
or utility is considered to be of value, so long as the individual is willing to giveul
limited resources for it (Imber ef al., 1993 and Binning ef al., 1995). These valiie
constitute a broadly aceepted taxonomy which, when aggregated, is called the ‘tot
economic value’ {Munasinghe, 1993 and Young, 2001). The total economic valug’

environmental goods and services consisis of two types of values — use values’

non-use values (Munasinghe, 1993: Barbier, 1994; Pearce and Moran, 1694 an
Young, 2001). Use values are related to the direct or indirect use ofa resourcej:‘whil

ot e mt valated to its,use, and inchide

Nandi (2001) identifies many dying rivers in the south-western region of

ated equally with- the

option value, i | ini -
ption value, i.e. the value of retaining the right to use at some point in the future

existence i :

valuo, Lo Vgi:e;;.li.etié; \;aigzoof simply knowing that a resource exists, and bequest
X e g urce’s preservati ran’ ’ )

(Lindsey et al,, 1995; Goodman. et al., I;998) fon for the use'of future generations

Dz}fﬁculﬁes in measuring total economic value

Although ing vahi i -
conceptguaﬁ;ﬁrtllllzgd‘zﬁef' flor. environmental protection measures is not a difficult task
concs daunth;g he 4 Wﬁi}on as well as measurement of components are in reality a
o daning . e use VE}Iues cgq be readily measured by market prices and
accounted for in decision-making processes, non-use valyes :r;e

problematic- because they are nc
D s, y are not traded and therefore cannot be valued by market

,I.h i s s - . Y ‘ ; . .
coster)zeisfm;ezll:gdguannﬁcatlon issue is further complicated paniéuiarly in the
‘ ping countries such as Banglades , .

cont gladesh, where a lar -
ponents of TEV do not have established markets. For exgzpfs ar:.lf;f(;utgl:

. information
! about the monetary value of clean water for consumptive uses such as

irrigation, fishing, navigati ;

4 * on -or domestic use :

articularly i : . - , may be available el ;

PRe creaticl;nyfl)? :he ‘_Vesfem economies, such information does not exist in ans 6]\.:51 erl?

- surrounded ByOI:ESeT haisl not been an industry until now. Although DhakagCit'eSi.
e 5, there are no facilities for water-sporfs or Water-relaﬁes

‘I'ecreation Fishing in the I'.V i or most

R - . A 1vers 1s a matter Of “ »

.. ; : . . Open access’, T‘he. enfrance

I]IStDI ca,l sites and places Of 1nterest is free of cost, - I]]EIef'Ote a Ccleaneg lllVCl as a
£l

whole i i i it i
is a public good in nature-and it is possible to establish private property rights

~for’ onl imi . .

'-iiﬁ'anﬁﬁ);;ifm gt? %iliggeirgfagzeq??onems‘ Also, in some cases reliable data for
SR . . nt. For exa : -
orany projected fish catch in the Buriganga R?il;ie, .data are absent either for existing

The abserce o
f markets for the goods or services related to a clean river does not

;-miean that th ami
Wit dtotélseifn :ﬁ] ?gttﬁcslé?mzcaily valuable or improvements do not bear any value
related to levels of serv'a there are'no obsewgble market prices for them that can be:
elfire mearaes ice use in order to estimate the demand function required f .
ent’. To get around this problem, methods grounded in ?:co;om(i)é

theory have been developed to estimate implicit

levels for non-market goods. prices associated with the varying use

T sl o mising skt fr ool rocs s o
ggﬁf;fgﬁ?;ﬁfi :gg Iiloganil;ﬁet_f:omponei?t:ér];;?z:aﬁ;so?lfeﬂt: tgénq;;tzix
;Lotseallg‘:v gi;ecg‘.esc;cifl values (althougl?efnl:}'kt;épr{lilca;;{ Ez)tf Zizsx?irrrclwﬁietnhtg‘{ Eﬁzlf{gn?;ﬁaes.
T s, T, € i e . v
_qs:_th_é_contingent valuation method (CVM) clafl’ tfsfifsljél.md velvation techniques such

& 0n ; i Ri i 7
e tf)aflfe%i ;E;:hlilén%anga 'RIVGI' restoration program, benefits are expected to
1 olds both directly (mainly use values) and indirectly (rhainly non-

useivalies). Di ]
u s). Direct benefits are expected to flow through increased provision of

ods dind service i i
‘ ices {(e.g. an increase in the volume of river transportation), improved

- . . }
v s . .
Welfare economics is considered, to provtde _the best suited neoclassical economic model for

environmenta! goods and hence production function.
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" monetary terms. Among other reasons,

gifficult to estimate the health benefits in
water quality improvement alone may not
mentary actions are taken, such. as hygienic use of wate;
d dietary improvement, especially among low-incom

loss due to sickness. It is, however,

improve health unless cgmple
through hygiene education an

families.

Table 3: Increasei:l housing and land values and human health benefit in the. |

Hazaribagh area (monthly)

Estimated by Haque.ef al. | Ad]ustes to
| Category (1997) 2001 —
Loss of properiy values Tk 13.25 million Tk 152218 (1_)1(1)1 ion
T of fand. T 6033354 Tk 68,907.17
cre ,233. il
;osj Ot’firl/i]:::’):;a]ue P Tk 33.51 million Tk 38.33 -_mlllion
Neon gfhousesb . ‘ 81 ,(l)gz; , , Tﬁ 142;% 1
Average rental loss due to Tk 413. T
deteriorating environmental - [ . :
conditions - + 40 million
: 1lion Tk 53.4
ing & land values Tk 46.76 mill ‘ llion
E:it:?lal:f;ésclr?ﬁa impact - Tk 1.17 million Tk 1;67 glhon
of pe : 3,197 749
No, of persons sick TK36478 Tk 41731
[ Sot ol treamem PELEERER - Tk 47.93 million Tk 55.06 miltion
| Total

iti jus e ef al’s estimates are
Notes: * In addition to a CPI adjust'ment, Haquww A
percentage increase of residents from . N A et of Diake
b le increases in line with the population growth rate of |
e ebl f houses is projected not {o increase as the area is very
ity, however, the number of hous e .
f::rln\{pact with no potential to develap new houses of multistoried apa@ents

Source: Estimates based on Haque et al. (1997}

It is expected that the BRRP will help to reduce medical b1lls. anctl 1;&:; tcrgcsc:r?: S;s:l :1?1'
itlness. Haque et al. (1997) conducted a survey 1n 1997 to e:st1r§1r¢;1 eahh st to e
health -of the tannery industries. They estimated the cost o ; h o e and lox
income to be Tk 364.78 per month per sicll{ person (see E‘ablel g()).‘congjderagion 8
adopted for the health benefits of the restorafion program {ang 1t
increased population and inflatior
health improvement is Tk 1.56 mi
benefit is assumed to be achiev.ed by Y_ea
increase of 5 percent, resulting in an estimate
{Table 4). |
The estimate of Haque et al. (1997) ifs only for the Haz}a)nbafg]; f:;;f%h}e{c;?;::;r?,
people’s health in arcas other than Hazaribagh is expected to dc_:ne tl relatgbnship ey
People living in the BRA are expected to !aa:m.eﬁt in direc wionship & aﬁy
Em%;irtf improvement in the water guality and riverine enl\«'lroqmeix:lh . Withowt o
dztgaiied study of the human heaith improvement, it is hard to 1d§qt1fy e zdical mber
of people benefiting in the BRA. Therefore, the Valug of savings on m

liion per month or Tk 18.72 million per year. 'This
i 5 of the BRRP, with an annual. predicted
d benefit of Tk 23.89. million in Year 0

194

adjusted upward by the

n up to 2001 (Table 3). The updated gstimate of

_over the whole of the study area was estimated conservatively by extrapolating from

Haque et 4l. (1997)'s lower bound estimates™,
Cost saving for domestic and industrial water sses

Improved water quality in the Buriganga River would save money on total water
freatment costs, making it cheaper for the water authority (i.e. Dhaka Water and

- Sewerage Authority or DWASA) to supply water for domestic and industrial uses, It

was assumed that ih the long term the Buriganga River-water would be suitable for
drinking and other domestic purposes with. simple treztment. Currently, - the

“Chadnighat Water Treatment Plant utilizes water from the Buriganga River to provide

potable water to the old part of Dhaka City, with a current treatment capacity of 39.1

“million lifres per day (MLDY. In addition, another water treatment plant at Saidabad,

3.5 km downstream of the Butiganga River, started functicning in 2002. The initial

“freatment capacity of this plant (Saidabad Water Treatment Plant, Phase 1 or SWTP-

1) is 225 MLD. The current cost of treating a thousand litres is Tk 4.40, while the
selling price of a thousand litres of water is Tk 4.30 for residential and community
putposes and Tk 14.00 for industrial and commercial purposes . It is very hard to
estimate any figure for cost saving from the restoration of the Buriganga River water

--without a detailed technical study. No such information is avaifable. The DWASA
-applies a rule of thumb to estimate the cost saving for the cleanup of water to be

supplied to ‘consumers which is Tk 0.75 and Tk 0.40 per thousand litres of water
treated in the' Chadnighat and Saidabad water treatment plants respectively, The
treatment cost is based on the price of chemicals used in the treatment process, such .
as chlorine, lime.and catflok-T. Based on this information, the cost savings for
domestic and industrial water uses from the improved ecological health of the river -
are estimated at Tk 10.70 million in Year 2 and Tk 43.50 million in Year 3. The
estimates for the remaining period are presented in Table 4." Although the river water
becomes cleaner through time and the treatment cost Is likely to decline significantly
in later years, it is assumed that the annual costs of treatment during the program
period will remain unchanged. : :

Ground water is currently the main source of water supply in Dhaka City, but in the.
future this is expected to suffer a number of setbacks. The yearly recharge of the
aquifers is less than the abstraction and, hence, the ground water table has been
lgwered at the rate of on average one metre per year (GOB, 2000). The fall in the
ground water leve| causes fube wells to be installed deeper and in Some instances it

becomes very difficult to. pump water from such deep tube wells, particularly. in the
dry season. The marked seasonal variation in the ground water Jevel also causes water

shortages during the summer months. Finally, and.- most importantly, due to massive
arsenic contamination of ground water throughout the country, the Bangladesh
Government has shifted its focus (o the use of surface watet- for domestic and
industrial uses (PC; 2000). Safe and clean surface water, particularly river water, will
become increasingly important as demand for water increases:

. The DWASA now supplies 1280 million itres of water daily to the city dwellers cut

of the total demand for 1600 million litres. It uses 349 deep tube wells and two

“surface water treatment plants, including the one installed in 2002, The DWASA’s

two proposed new-{reatment plants at Saidabad, SWTP-2 and SWTP-3, are designed:

1 Haque ef al. (1997) provide two estimates, i.e. low estimate based on the actual income loss due to

. lost workdays and high estimate based ‘on the perceived loss of income,
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to supply 225 and 450 MLD respectively and will be functional by 2005 and -201&1‘
respectively (Kader, 2002). These plants will use the water from the Shitalakhya

_River for purification to supply in Dhaka City. Due 0 the increasing importance of

using surface water as a source of safe drinking water, the water authority (i.e.
DWASA) is also considering another project with the capacity to-supply 450 MLD by
purifying river water (either from the Buriganga or Shitalakhya River) by 2010. If all
these plans are implemented, then-by 2010, DWASA will be able to supply 2180
MLD of water against the total estimated increased water demand of 2579 MLD, out
of which 939.1 MLD (46.96 percent of the total supply) will come from surface water
sousces. By Year 10 of the BRRP, the total estimated cost saving from water
treatment will reach Tk 313.50 million (see Table 4). ’

Increased navigation’

The Buriganga River has an extensive nétworkjof inland waterj{vays all over
Bangladesh, particularly within the southern districts, As a result, the Buriganga River -

system has always been an jmportant mode of communication. Considering the
significance of the waterways for the economic life and development activities of
Dhaka, the potential exists to develop a number of facilities, such as inland ports,
wayside landing stations.and off-shore terminals for ensuring easy and safe mavement

of passengers and cargo vessels. Currently thete are four inland potts-on the bank of .

the Buriganga River; these are Dhaka Port (locally known as Sadarghat Terminal),
Postogola, Pagla and Fatulla. ‘ i

There is potential to develop af least six additional fanding stations on the bank of the
Buriganga River at Sowarighat, Kantashur, Rayerbazar,  Kholamura, Basila and

Nababgonj. In a study undertaken by the Bangladesh Inland Water Transport .

Authority (BIWTA), it is estimated that a total of Tk 2.3 million of additional revenue
could be generated annually from passenger traffic and cargo handling, with at least 7
percent annual growth if these landing stations are developed (BIWTA, 2001). This
estimate is used in Table 4, to measure the total benefits of the BRRP and for the
projection over the whole 10-year period (i.e. for Year'1 to Year 10).

Alfhough it can be argued that the ecological health of the tiver has been a minor

- consideration’ for such navigation' activities in the past, any future developments
should be linked o a sustainability agenda and thus should cater for the- social,
“scological and environmental viability of the Buriganga River and the surrounding
areas. Therefore,. any - increase in navigation without appropriate measures to

~ strengthen the health of the river will add to the environmental and social .

vulnerability of the city and the country. -

An increase in navigation is closely linked with the state of the river. The riverside at
present i3 either underdeveloped or ‘occupied by illegal encroachers. Although the
potential exists for these six landing stations, adequate measures such as dredging,
river-bank development, removal of illegal structures and channelization in some
parts of the river are needed so that the flow of water increases and travel through
waterways becomes more attractive and viatile. An increase in navigation and, thus,
the viability of additional Janding stations should be related to the overall

improvement of the river.
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Increased value of recreation and tourism activities

To improve water quality and the rivetrine environment of the Buriganga River will -

. require removal of encroachments, and protection and development of the river-front,

Many water-related activities (e.g. water-sports, recreation and tourism) are likely to
follow these improvements. The riverine environment will offer the only water-
related recreational opportunities to the more than ten million residents of Dhaka City ‘
gnd _about 50 million people.in the surrounding districts. Without a feasibility study, it
is difficult to provide a precise figure for the economic benefit of recreation, whére

~this might be estimated as potential revenue earnings for the government. from this

sector. Nonetheless, an estimate was made comparing the number of visitors to the

“existing Shishu Park {Children Park) in Dhaka City. The park is -open six days per

week and on average, eight hundred people visit this park each day. It was assumed

* that the number of visitors and users .of the proposed facilities in and around the

Buriganga River would be at least five times bigger than the Shishu Park as they
would eover a.much larger recreational area and offer a wider range of activities. By
Year .5 of .the BRRP, an estimated twenty four thousand people are expected to visit ‘
thn_a nver'srdle each week. Although the many activities catering for water-related
qurts, tourism and recreation, are expected to be developed by the private sector, an
estimated revenue of Tk 2.50 million every year (Tk 2 per person per visit for twénty
four thousand users every week) is likely to be generated in the form of recreation
taxes and user fees in Year 5, rising to Tk 3.19 million by Year 10 {with an expecfed

- 5 percent annual increase between Year 6 and Year 10). This is a modest estimate as

Fhe sector is yet to be developed in Bangladesh. Annual revenue estimates from the
increased value of recreation and tourism activities-are presented in Table 4,

_ Increased fish production

-The current ecological condition of the Buriganga River is- very' poor and there is

Pardly ‘apy biptogicalllife left in the city parts of the river. The lack of baseline
mformatmp on catch,ra‘.[es or harvest in the Buriganga River makes it hard to estimate
the potential fish species and fish populations which may inhabit such a rivar'ine

. environment after the implementation of the restoration program'’. However, it is

certain that any water quality improvement will directly benefit fish production. In the

- absence of more. information, the expected benefits were estimated again using the
benefit transfer approach. ‘ .

Hill and Hanchett {1995, cited in Ali; 1997) estimate an annual fish production of 438

kg per km length of river in the Dhaleswari River. This river is one of the six rivers

sun-.olundipg Dhaka City. Th.e water quality of the Dhaleswari is considered to be the
best "among ‘the surrounding rivers (DOE, 2001). Through implementing the

_reStorati.or._z program, the Buriganga River is assumed to achieve an equivalent
. productivity within five years and a further 5 percent annual growth thereafter until

Y§aF 10. The market value of the increased fish production was estimated at Tk 0.89
million per year from Year 5 of the BRRP. For pricing, an average market pi—ice of Tk
120/kg of ﬁsh is used, disregarding price differences between speéies. This price was
used to estimate the increased fish production for the whole program period, as shown

" in Table 4. : _ ‘

157 o . . . )

In the absence-of any estimates in 2001, the level of fish production in the Buriganga River was.
zaj;l:{m;'d to b_e zero,f?vr_ hthls‘ study. However, a recent study conducied by the Institute of Water
odelling esthmates a fish production of 21.41 tonnes per year, which is still insignific i
o o ‘ es per year, which is still insignificant (reported in
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3.3. Estimates of total benefits

The non-market and market. benefits, as explained above, were combined to estimate
the total henefit of the BRRP, The respondents’ contribution in terms of time was also
pticed. All components of the TEV from the potential cleanup of the Buriganga River
with estimates based on constant 2001 prices are compiled in Table 4, The estimation
of various benefit components as described above is for a-single year, In T. able 4 this
has been extended for the period of the program (i.e. Year 1 to Year 10).

Many of the benefits are expected to achieve higher levels over the medium (ie. in
five years time) to long term {i.e. in ten years time). Furthermore, some of the benefits
are expected to mature in the medium to long term (e.g. fish production). These are
reflected in the construetion of the total benefit flow in Table 4. The total ecohomic
benefit of the BRRP is estimated to be Tk 388 million {(US$ 6.80 million) in Year 1;
rising to Tk 1,803 million (US$ 31.66 million) by the end of the BRRP period (i.e.in
Year 10). This is a very significant figure. The share of total non-market benefits is
47.31 per cent for the period Year 1-Year 10. Also, the WTCr accounts for 54.62 .

percent of total non-market benefits. This clearly indicates the need to: (1) accoimt for -

all benefits when estimating the value a river has to a community and (2) that the

share of the residents’ contributions’ (be it through payments or timé/labour) is too

significant to be ignored. . ‘ ‘ '

In the case of the Buriganga River, half of the expected benefits of the restoration:
program are marketed. In terms of contribution to the level of market benefit, the

increase in land and rental housing values accounts the highest share (77.71 percent)

followed by cost saving for domestic and industrial water uses (19.20 percent) and

improved health benefit (2.27 percent). Market benefit is higher mainly because of
land and rental values in Dhaka City. Dhaka is one of the most densely populated

capital cities in the world. The land values there differ gieatly to other cities, in some -

cases several times. In the case of other rivers, the share of market benefit to the total
benefits might be considerably smaller. In such cases, the restoration may invariably
appear to be ‘non-economic’. This study reveals that the whole range of benefits, both
market and non-market, is relevant to policy making.

A comparison with studies conducted in developed countties shows that the share of
non-use value is often higher than the use value. In the case of the BRRP, however,
the share of use benefits is higher than that for non-use benefits. The reason may be,
other than pulling of market benefits by land value, that people pldce comparatively
less importance on hion-use values because they have more competing requirements,

such as meeting basic needs (e.g. food, shelter, medicine, clothing and education).

“This hypothesis however requires further research,
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Estimates of fotal benefits

Table 4.

2] pmgramm.-eover 10 yeérs (Million Tk}

Total benefit of the Buriganga River cleany,

| Valuation Methl_:ds! Year 1| Year2 [ Year3 [ Yeard]| Year5] Year6] Year7 | Year 8] Year 9] Year1d| . 'l.'o-tal

Table 4.
ltems

35 37 236
B

2.5 26 2.8 3.0 3.z
1.0 1.1

23

" Market data
" Benefit transfer

Increased navigation®

1.1

1.0

0.9

0.9

L0ST $aving Tor domestic & inaustrial

increased fish production®

43.5 435 1335 1335 1335 1335 1335 3135 1078.7

107

Market data

ncreased value 1or recreation ana

water uses®

17.0
4366.0

32
819.2

3.0

29

238

2:6
8419 6740 7077 743.1

25

Market data
Secondary dats
Secondary data

increased housing & land valuese.
Improved heatth benefit®
Total magket benefit

780.2

197 206 217 w28 239 1273
1164.6 56187

18.7
800.1

8335 8686 9054 8440

46.0

45.8

10.7.

f.

207.9 2198 '2324 2458 -259.8
319.2 3374 3568 3772

250.3 2647 279.8
- 4582 4845

Components of non-market benefil

WTG,

-2289.6

2390.5

274.7

196.7
301.9

186.0
285.5
2239

175.9
. 2700

CvM

WTC,

445.9

3089 4217
312.8

CVM

35144

3497 27564
640.2,

3307

295.9
5123 5418

236.7
4334

211.8
387.7

WTC, (adjusted)

5046.0

572.7 6055

409.9

504.2

3877

Total nan-market benefit (adjusted)

Total benefit (excluding sales fevenue}

Memarandum item:

1804.8  10664.7

12846 1345.8 1410.2 1478.0 1549.5

4792

420.6

1.17 1.24 1.31 1.38 1.46 1.55 164 . 173 1.83

1.11

Itis assumed that revenue from increased navigation will increase at a 7% rate between Year 4 and Year 10

Itis assumed that fish production will increase at a 5% rate between Year 6 and Year 10 .

Mumber of Dhaka City households (Mifiion)

- |Components of market benefit:

[tourism activities®

" Notes:

a

b

tan to develop SWTP-2 and SWTP-3 by 2005 and 2010 respectively.

" Based on the DWASA's pi

Itis assumed that reveny

d

e from recreation. & tourism activities will increase:at a 5% rate between Year § and Year 10

Itis assumed that improved heéalth benefit and increased housing and

Assumed household growth rate of 5.73%.

?_and vatues will increase at a 5% rate between Year 5 and Year 10,

f

199



4. Conclusions

Investment for environmental health is important- for achieving sustainabilify,

particularly in the context of public sector investment in developing countries. Natural -

resource depletion and environmental degradation can be limiting factots for future
economic growth. A living river such as the Buriganga has enormous significance for
the survival and growth of Dhaka City in particular and the economy in general. By
destroying the carrying capacity of the existing resources, heavy costs are likely to be
imposed on 'current. and future generations. The identification of community
preferences for environmental use can minimize inefficient allocation of resources.

Foonomic valuation can play an important role integrating non-market benefits into

_ decision making in resource use and allocation.

The case study of the Buriganga River illustrates that a failure to appreciate non-
market benefits means policy makers underestimating the benefits of environmental
protection and restoration: programs if decisions are made on economic basis. In this
paper it has been argued that incorporation of non-market values in the benefit
~ estimation process is needed to make the concept of sustainability operational. A
failure to account for such benefits could lead to gross under-estimation of the
desirability of providing public funding for the restoration of vulnerable rivers in

Bangladesh. Although the findings are based on a single river i Bangladesh, the’

analytical framework has the potential to be widely applicable to all cases where
natural resources are subject to degradation' due o missing markets or market

imperfections. Public sector investment in developing countries such as Bangladesh -

needs redirection to respond to emerging environmental problems such as water and

air pollutiori and global warming. The proposed method can significantly facilitate '

such decision making.
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