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ABSTRACT
The Sal (Shorea robusta) forests provide a substantial part of

theforestcoverofthecountryandcontributetotheeconomyby
providingtimber,firewood,fodder,nonwoodforestproductsand
byprotectingtheenvironment.Duetooverexploitationtheforestis
beingdegraded.TheForestDepartmentofBangladeshhadinitiated
aprogramthroughtheparticipationofthepresentencroachersto
stop thisoverexploitation.Thecenterpieceof thisattemptwasa
no-cost sharing arrangement. A number of 63 settlerswhowere
landlessandencroachersbeforejoiningtheprogramweresettledin
theforest.Thesettlerswereprovided1.21ha/299.51acresdegraded
forestlandwithfullinputsupport.Thecurrentstudyexaminedthe
financial viability of the farms, including homesteads, based on
thisarrangement.TheBCAapproachwasemployedtodetermine
thenet incremental benefit. Itwas found that ano-cost sharing
arrangement option was financially feasible. Sensitivity analysis
showedthattheNPVissensitivetothecostitemsoftheprogram.
TheNPV, IRR and BCR, BIR andAI of the program showed the
feasibilityof theprogram.Thediscountrateused intheanalysis
was therealdiscountrate (5.67%).ThesensitivityofNPVtothe
discountratewasalsoexaminedandfoundtheprogramwasmore
feasible at a 10%nominal discount rate. The sensitivity analysis
also showed that a decrease or an increase in cost and benefit
respectively could substantially change feasibility indicators.
The no-cost sharing arrangement could be replicated tomanage
forestresourcesattheinitialleveltocreateamultipliereffectfor
sustainableuseofresources.Integrationoftechnologiessuchasbee
keepingorSeri-culturetotheprogramcouldincreasethescopeof
laborutilizationandoutputofthedegradedland.

INTRODUCTION
Resource degradation is a severe problem in Bangladesh. In

particular, forest resources are experiencing a chronic depletion
intheirresourcebase.Thereareseveralreasonsforthisscenario.
Someofthoseare:highman-landratio, landhungryagriculture,
grass-root level poverty and so forth. The consequences of these
phenomena affect directly the natural resources of the country.
As a result of this, a recent estimate shows that there is only
13.36%forestcoverremainingoutof144,000sqkmlandof the
country.TheSal(Shorearobusta)isoneofthemajorforesttypes
ofBangladesh.Itisvitaltotheeconomy.TheSalforestscomprise
an area of 120,255ha  (29,715,611.775 acres) of notified forests
underthecontroloftheForestDepartmentoutofwhich104,616
ha(25,851,136.68acres)(87%)arelocatedinthecentralregionand
15,639ha(3,864,476.00acres)(13%)inthenorthernregion.The
concentration of the forests in central region is higher than the
northernregion.

Thecapitalcity,Dhaka, is situatednear the forest.Scarcityof
dwelling places of themigrated poor people fromflood affected
areas and unplanned urbanization are identified as other strong
phenomena that caused notable denudation, poor stock, and
degradation. Also, the increasing demands of forest products
cause free riders toencroachandoverexploit the resources.The
depletionofSalforesthasasignificantimpactontheenvironment.
Lossofcovercausestheriversthatflowacrosstheforesttochange
direction, leading to unwanted water erosion. As a result, river
erosionisincreasingalongwiththeincreasing,substantialnumber
of landless people. Recent studies showed that river erosion has
resultedinthedisplacementofover728,000peopleduring1981-
1993. In addition, over 60,000people become landless annually
duetoriverbankerosion(UNESCAP,2003).Microclimatehasalso
changedinthearea.Therehavebeenstrongthunderstormsand
tornadosinthesurroundingareaoftheSalforestforthelastfew
decades.Thisdisastrousdepletionsloweddownthedevelopmental
growthofBangladesh.

The Sal forest is under centralized management. The Forest
Department of Bangladesh government is responsible for its
maintenance,protection,anddevelopment.Butduetobureaucratic
discrepancyandlackofsuccessinmanagingforestresources,the
centralizedmanagement is less effective inachieving itsgoal.As
aresult, thesustainabilityoftheresourcesdeterioratesandtends
towardsextinction.Ashortageoffundsforrehabilitatingtheforest
andcontinuedmaintenancedemandsthattheForestDepartment
change the centralized management option to participatory
management.Therehasbeennoparticipationofthelocalpeople
inmanagementbefore that causedanoveralldepletion in forest
resourcebase.

However, the Forest Department has now adopted a new
approach in managing Sal forest through the participation of
localpeople.Theobjectiveofthenewapproachissustainabilityof
resources.AsurveyreportonThana(sub-district)Afforestationand
DevelopmentProjectthatadoptedtheparticipatoryapproachshows
thatthenetannual income(fromallsources)oftheparticipants
increasedfromTk.14,187($248.89)to21,834($383.05)permale
participantandfromTk.11,555($202.71)to16,766($294.14)per
femaleparticipant(Anon,1995).AnotherstudyconductedinSal
(Shorearobusta)forestshowsthatthenetannualon-farmincome
of the farm household increased from $348.48 to $1,194.59 by
766.4%peryear(Safa,1998).Theresultsofthesestudiesshowed
thattheparticipatoryforestrymanagementissufficienttoincrease
farmincome.Thenewmanagementoptionincludedagroforestry
as a social forestry program with the dimension of a no-cost
sharing arrangement. Participants will be provided all sorts of
input support from the Forest Department. Thus, the impact of
theprogramneedstobeevaluatedfromtheeconomicperspective,
whethertherewasanyefficacyintheparticipatoryno-costsharing
management.

The approach involved substantial cost for its transfer from
centralized management to participatory management that
was born jointly by the Forest Department and other foreign
fundingagencies.Differenttypesoftangibleandintangiblecosts
influencedtheeffectivenessofthenewparticipatorymanagement
option,whichshedslightonthedifferentcosts/benefitsresulting
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from centralized and participatory management. Besides, there
are different benefits accrued against the costs of the new
management. The interaction of these substantial costs and
benefitsgeneratedanetbenefittothesociety.Astudyconducted
ondifferent incomegroupswhowere living in thedegradedSal
forest showed that the timber production of reforested species
increased significantly through a participatory management
betweentheForestDepartmentandtheparticipants(Alam,1998).
Theprevious studiesdidnot focusmuchon theviabilityof the
newmanagementoptiontakingintoaccountthemarketedforest,
non-forestandhomesteadproducts.Hence,thecurrentstudyhas
attemptedtoexaminethefinancialviabilityoftheno-costsharing
arrangementunderparticipatorymanagementoption.

THESTUDYAREA
DhakaForestDivisionwasselectedasthestudyareapurposively

becausetheprogramwasmaturedandtheplantationwastheoldest
amongthepatches.Also,thetechnicalaspectsandothercriteria
regarding no-cost sharing arrangement were well implemented
accordingtothedesignoftheprogram.Geographically,thearea
was located at 2401’ north latitude and 90014’ east longitudes,
about50kmnorthofthecapitalcityDhaka.

The settlerswere provided a total 1.21 ha (299.51 acres) out
ofwhich1ha(247.105acres)was tobeusedfor treeplantation
andtherestfortheirhomestead.Theyweresettledadjacenttothe
gardentheyplantedforprotectionandmaintenanceinaclusterof
7-9householdssothatthesocialnecessitycouldbemetjointlyand
interactioncouldincreasethedegreeofparticipationinmanaging
the plantation. These settlers had been chosen for joining the
programbasedonthecriterionofowninglandlessthan0.05ha
(the levelofbeing identifiedas landlessbythecountrystatistics
andtheForestDepartment).Agroforestrytechnologywasfollowed
bythesettlers.

METHODS
In the process of sampling, the list of the participants was

considered as the sampling frame.Basedon the sampling frame
the settlers were selected for the interview by using a simple
random samplingmethod. Under theMouchakmouza (smaller
administrativesegmentofadistrict),63participantswereresettled
bytheForestDepartment.Outofthem45settlerswererandomly
selectedfortheinterviewtofulfilltheobjectiveofthestudy.The
samplingintensitywas66%.Surveyschedulewasusedtocollect
the desired information for the study. The necessary data were
collected by visiting the households in the months of January
and February, 2000. For assessing the financial viability the
‘with’ and ‘without’ approaches had been used for calculating
thenetincrementalbenefitofthefarminvestment.The‘without’
categoryincludedthedwellerswhowerenotenlistedbytheForest
Department.

The BCA was carried out using the value in constant 2002
prices.Therealdiscountrateusedintheanalysiswas5.7%.Two
discount rates, 10% and 5%, also were used in the sensitivity
analysistoexaminethesensitivityofNPVtothedifferentdiscount
rates.ForconvertingnominalpricetoconstantpricetheCPIwas
usedasadeflator.InordertoexaminethechangeinNPVdueto
anincreaseordecreaseincostandsharingarrangementanother
sensitivityanalysiswascarriedoutusing5.7%realdiscount rate
whichis12%atnominaldiscountrate.Theindicatorsusedinthe
cash-flowanalysisarediscussedbelow:

Benefit-CostRatio(BCR)
Benefit-cost ratio is the ratio of incremental discounted cost

dividedby incrementaldiscountedbenefit. It implies thebenefit

derivedfromoneunitofcost.Allsortsofcost,namelylaborcost
(eitherincashformornon-cashform),inputcost,establishment
costandsoforth,andthebenefitsaccruedfrommarketedproducts
wereincludedtocalculateBCRusingthefollowingformula.

Where,

BCR=Benefit-costratio,Bt=Benefitintyear,Ct=Costintyear,
T=Numberofyears(1,2,3...n),i=Interestrate.

NetPresentValue(NPV)
UsingthefollowingformulathenetpresentvalueNPVofthe

cashflowstreamwascalculated. Itwascomputedbysubtracting
the total present value of cost from the total present value of
benefit.

Where, NPV = Net present value, B = Benefit, C = Cost, i =
Interestrate

InternalRateofReturn(IRR)
Itisthatdiscountratewhichmakesthenetpresentvalue(NPV)

ofcashflowequaltozero.Itrepresentsthehighestpossiblerateof
returnfromaninvestmentoverthelifespanoftheprogram.The
operatingformulaeofcalculatingIRRis,

Where,LDR=Lowerdiscountrate,DTDR=Differencebetween
thetwodiscountrate,NPVL=Presentvalueofcashflowatthelower
discountrate,andADPV=Absolutedifferencebetweenthepresent
valueofcashflowatthetwodiscountrates.

AnnualizedIncome(AI)
Annualized income indicates the annual return of the

investmentonthebasisofthediscountedvalueforthelifespan
oftheprogram.Thecurrentstudyusedthefollowingformulafor
calculatingtheannualizedincomeoftheprogram:

Where, D=Annualized income, r=discount rate, t=Lifespan of
theproject

M . S .  S a f a  e t  a l .
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NetBenefit-InvestmentRatio(BIR)
Thisisaveryconvenientcriterionforchoosingthefeasibility

oftheprogram.BIRissimplythepresentworthofthenetbenefits
dividedbythepresentworthoftheinvestment(Gittinger,1982).
It is a formof benefit investment ratio though it represents the
efficacy of investment. The following formula was used in the
analysis.

BIR=Netbenefit-investmentratio,Nt=Incrementalnetbenefit
ineachyearafterstreamhasturnedpositive,Kt=Incrementalnet
benefitininitialyearswhenstreamisnegative,t =Project
life

DeterminationofRealDiscountRate
Inthecurrentstudyaninflationrateisconsideredinthemarket

interestratethathasbeensubtractedtocalculatetherealdiscount
rateasfollows(Boardman,1996):

Where, r = real discount rate, i =
inflation rate (estimated 5% on average
throughout the7 year of program),m=
nominaldiscountrate(12%,10%,5%)

SensitivityAnalysis
Theidentifiedvariablesandparameters

do not always reflect the project’s true
present worth. Due to discount factors
theproject’sworthvaries.Itistoodifficult
tofixexactdiscountratsefordiscounting
benefit-cost stream. Thus, Sensitivity
analysiswasused toexamine thechange
inNPVduetochangeindiscountfactor.
Besides,anattemptwasmadetofindout
the change in NPV, IRR and BCR due
to changes in the sharing arrangement.
As the no-cost sharing arrangement is a
uniquecharacteristicoftheprogram,itis
necessarytoseethechangeinNPV,IRRand
BCRduetodifferentcombinationofcost
andsharingarrangements.Thesensitivity
analysis for sharing arrangements was
carried out at 12% nominal discount
rate.Onthebasisofempiricalstudiesand
previousexperience(frompost-evaluation
studies),threedifferentdiscountratewere
chosen. For sharing arrangements the
probable cost combination, considering
cash,non-cashcriteria,wereemployedto
conductsensitivityanalysis.

TheDecisionCriterion
The formal decision criterion used in

the study for each indicator is Benefit-
CostRatio(BCR)ofgreaterthanone,Net

PresentValue (NPV) greater thanZero or internal rate of return
(IRR) greater than opportunity cost of capital and annualized
income (AI) and Net Benefit-Investment Ratio (BIR) is positive.
Based on these five indicators the study analyzed the financial
viabilityoftheno-costsharingparticipatoryprogram.

RESULTANDDISCUSSION
CostsandBenefitsoftheProgram

TheCosts incurredwere in the formof transplantation cost,
maintenance cost, guarding cost, human labor, animal labor,
fertilizer, pesticide and seed/seedling cost etc. In the last year
(7th year) only guarding cost were borne and was Tk. 1,357.00
($23.81).

Thebenefitsduetotheparticipatoryprogramaremany.Some
ofthebenefitsarethevalueofleaves,valueofwoodsandproducts
fromhomegardens.Inthelastyearoftheprogram(7thyear)the
benefit Tk. 248,641.00 ($4362.12) accrued as the value of the
timber.Leavesandhomesteadproductswerevaluedatatotalof
Tk.1,811.11($31.77)andTk.2,419.00($42.44)respectivelyinthe
sameyear.Thetotalcostsandbenefitsoftheprogramareshown
inaTable1.

DiscountedBenefitsandCostsoftheProject
Table2showsthestreamsofdiscountedcostsandbenefitsfor

aseven-yearprogram.Thesumofthepresentvalueofincremental
benefits was found to exceed the sum of the present value of
incrementalcosts.Thebenefit-coststreamoftheprogramshowed
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thatthecashflowsfrom1to6yearswerenegativebutinthelast
year it ispositive.Theresultoffinancialanalysisshowsthatthe
BCRis4.13atfullcostbasis.TheNPV,IRR,BIRandAIare111,173.8
($1,950.42), 38%, 6.00 and 7,018.199 ($123.13) respectively,
clearlyindicatingtheviabilityoftheprogram(Table3).

SensitivityAnalysis
Sensitivityanalysiswascarriedoutforexaminingthesensitivity

to the discount rate and also different benefit-cost sharing
arrangement.Threenominaldiscountratessuchas12%,10%and
5%wereusedtorecalculatetheNPV,BCR,IRR,BIRandAI.Table
4showstheresultofsensitivityanalysisatdifferentrealdiscount
rates. After converting the nominal 5% discount rate to a real
discountrate, it turnedoutwithanegativesignbecauseofhigh
inflationrate(referredtotheconversionformulaofdiscountrate
inmethodssection).Thus,thestudyconsideredtwodiscountrates,
12%and10%.At10%discounttheNPVishigherthantheother
onewhereasannualizedincomeislowerthantheoneat12%.Itis
seenthatthe10%nominaldiscountrategiveshigherfeasibilityto
theprogram.Thestudyalsoconductedanothersensitivityanalysis
basedonthechangeincost,benefitandsharingarrangementof
thetotaloutputoftheprogram.Thecasesaredescribedbelow.

Case-I
Sensitivity analysis was conducted based on the assumption

thatifallcostswerebornebytheForestDepartmentand50%of
the benefits of the programwent to the participants thenwhat
wouldhavehappenedtothefeasibilityoftheprogram.Theresults
areshowninTable5.Inthiscasetheprojectseemedfeasiblewith

alowerBCRof2.30,positiveNPVand
IRR23%.

Case-II
Sensitivityanalysiswasconducted

based on the assumption that if the
non-cash costs were considered and
50% of the benefits of the program
went to the participant then what
would have happened to the
feasibility.Theresultshows(Table5)
thattheprogramisviable.Inthiscase
BCR, NPV and IRR are higher than
thatincase-I.

Case-III
It was also carried out based on

the assumption that if all costs of
the program remained the same,
thenwhatwould have happened in
the profitability as only initial costs
decreases by 10%. In this case, it is
evidentfromTable5thattheBCRof
theprojectwas4.10whichwasgreater
thanunity;NPVwasTk. 105,776.78
($1,855.73), which was positive and
greater than the opportunity cost of
capital (i.e.,5.6%realdiscountrate).
This implied that the project was
profitable.

CaseIV
It was also examined based on

the assumption that if the benefits
increasedby10%due toan increase
in price of the output and costs
remained same, what would have
happened to profitability? Table 5

shows that the BCR of the program increased substantially and
it was 4.38, which were greater than other cases. NPV was Tk.
117,935.97 ($2,069.05) which was positive and IRR was 38%
thatwashigherthantheassumedopportunitycostsofcapital.It
indicatedthehighfinancialfeasibilityoftheprogram.

CONCLUSION
Thefinancialviabilityofthefarmhouseholdsbasedonano-

cost sharing arrangement was found highly successful. All the
indicatorshaveprovenitsviability.Alowdiscountrateproduced
ahighnetpresentvaluethatindicatesthatalowdiscountrateis
appropriateforevaluatingitsfeasibility.Asthisisasocialforestry
programwithanatureofforestrehabilitation,thediscountrareis
supposedtobelower.Thus,theNPVisreasonablyfeasiblewithin
a 5.6% real (12% nominal) discount rate to a 3.70% real (10%
nominal)discountrate.Consideringthefinancialviabilityofthe
program,werecommendthattheprogramisusefulinmanaging
forestresourcesinotherpartsofthecountrywithalittleintegration
of integrated technology likebeekeepingorSeri-culture.Though
theconceptofano-costsharingarrangementcould increasethe
dependencyonexternalfinancialsupport,ithaspositiveaspectsat
thebeginningofaprogramtocreatemomentumtomoveahead
andprotectforestresourcewithinitsuser’sco-operation.
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Table3:Financialanalysisofthefarmhousehold
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Table4:Sensitivityanalysisatdifferentrealdiscountrate

Table5:Sensitivityanalysisatdifferentcasesbasedonbenefit-costsharing

1Nominaldiscountrate
2ConvertedvalueinUSDcurrency

1ForestDepartment
2Participant
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