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Abstract

Thisstudy eva uatesthe economicfeasibility of replacing shifting cultivation (Jhum) with settled
agriculture and new soil conservation technology based on an assessment of thefarmers’ risk
and corresponding discount ratesinthe K hagrachari hill district of Bangladesh. Shifting cultivation
can causetop soil loss, degradation of soil quality, and decreasein crop yield but significant
improvementsinyields could a so be achieved withincreased fallowing. On the other hand, the
useof soil conservationtechnology isfound to behighly profitable. The study findsthat the socid
discount rateisacrucial factor determining the switch from shifting cultivation to new soil
conservation methods. Jhumfarmersarelikely to switch to the new technology in a 3-year
rotation schemeonly if their rate of discount isbelow 58%. Ontheother hand, farmerswith a6-
year rotation would switch aslong astheir discount rateisless 33%. Becausethey discount the
futurerather heavily, poor farmerswith short fallowswould require very high returnsto tempt
themto adopt anew typeof farming. Highinitial cost of establishment, long gestation period,
and unclear customary rights are additional deterrents to the adoption of soil conservation
technology. The study concludesthat these problems can be overcomeif financial support and
technical assstancearemadeavailable.

KeyWords.  Shifting (Jhum) cultivation, soil erosion, M SFO technol ogy, soil conservation,
rate of return, discount rate, property rights
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Shifting Cultivation and its Alternatives
in Bangladesh: Productivity, Risk and Discount Rates

M.A. Monayem Miahand SM Fakhrul Idam
1 Introduction

Shifting cultivation can bedetrimentd to theenvironment, especidly asthefdlow period between
cultivation cyclesdedlines. Inthe Chittagong Hill Tractsof Bangladesh, shifting cultivation (Jhum)
has been practiced fromtimeimmemoria andisclosely rel ated with the socio-culturd identity of
somehill communities. Inthe past, they practiced Jnuminthe sameareawith afalow period of
15-20years, which ensured thelong-term sustainability of soil fertility. Withtherapid growthin
population, thefallow period has been reduced to 3-4 years, alowing very littletimefor soil
regeneration (Riessen, 2000). The decreasein fallow period hasled to the deterioration of
fauna and microbial organisms, top soil loss, and land degradation dueto dashing and burning
during theperiod of heavy rainfall (Gafur, 2001). Hill farmersthereforeface ableak future, with
Jhum cultivation becomingincreasingly unsustainableand aternative soil conservation technology
requiring high amountsof start-up expenses.

In response, the Bangladesh Agricultural Research Institute (BARI) launched theHill Farming
Research and Rehabilitation Programme (HFRRP) inthehilly areasduring 1998-2005. Theam
of thisprogrammewasto gradua |y replace Jnum cultivation by establishing Multi Strata Fruit
Orchards(MSFO) onfarmers’ hills. Thisnew technology hasbeen found suitablefor preventing
s0il eroson and degradation, andinincreasing thecropping intengty of thearea(Paul and Hossain,
2001). Jhumfarmers, it hasbeen found, can increasefarmincome by adopting thistechnology.
Under the HFRRP, BARI has established anumber of M SFOs, mostly on non-tribal farmers
hills, spreading over threehill districtsof Bangladesh.

Jhumfarmersinthestudy areashowever have been rel uctant to adopt thistechnology. Moreover,
some who have adopted M SFO face various problems. This has created doubts about the
sustainability of the programme and al so about the possibility of phasing out Jhum farming
fromthehill areas. Policy makersneed to understand the causes of low adoption and find ways
to mitigate M SFO problems. Thisstudy examinesalternativesto shifting cultivation and why
farmersmay berductant to adopt new technol ogiesby acomparativeandyssof Jnumcultivation
and MSFO. In particular, it estimatesthe net benefits from Jhumfarming aswell asMFSO
farming and then discusseshow therel ative benefits change with varying discount rates. Thus, it
examineshow therelative merits of anew technology may depend on assumptions about how
poor farmersview thefuture. Itasohighlightstheroleof risksversusreturnsin decisonsmade
by the poor.

Section 2 reviewstherelevant literature. Thisisfollowed in Section 3 by adescription of the
study area. Section 4 discusses methodol ogicd issues, the profitability of Jnumfarming, MSFO
farming, the NPV of thetwo techniques, theroleof discount rates, and farmers' perceptionson
Jhumcultivationand M SFO. Section 5 concludesthe study with some policy recommendations.
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2. Soil Erosion and Agricultural Productivity

Earlier researchinto theeffect of dash-and-burn agriculturefocused onland degradation, nutrient
depletion, nutrient balance, soil erosionandresilience (Ewd, etal., 1981; Kyuma, etal., 1985;
Andriesse, et al, 1987; Ramakrishnan, 1992). Some studies suggest that the bulk of the
deforestation (about 10 million hectaresper year) isdueto the d ash-and-burn system of cultivation
(Sanchez, 1995). Thiscan causesoil lossand, inthelong run, reduces soil productivity. Sail
eroson adversely affectsthe physical and chemical propertiesof thesoil such asinfiltrationrate,
water holding capacity, and loss of soil carbon (Al-Kaisi, 2001). A considerable amount of
nutrientsisal so washed away from the upper 10 cm soil with runoff sedimentsasan outcome of
shifting cultivation (Gafur, 2001; Gafur, et al., 2003). Well (1982) hasfound asignificant reduction
inthe organic content and thetotal nitrogen of the soil dueto erosion inthe Upper Mahaweli
catchmentsin Sri Lanka.

Therateof soil erosion varieswiththeelevation of theland and thetype of crop that isgrown.
In Bangladesh, thereis evidence that the use of contour hedgerows on steep hill slopes (40-
50%) can reduce erosion by 55-80% and runoff by 30-70% compared to shifting cultivation
(Khisa, 2001). Several agro-forestry production techniques, designed withlocally adapted trees
and cropsfor different dope conditions, arefound to optimisethe production of agro-forestry
cropsand minimiseenvironmenta degradationinthehill region of Bangladesh (Paul and Hossain,
2001).

There are various economic studiesthat examine the benefits and costs of soil conservation.
McConnell (1983) and Barbier (1988) have evaluated soil conservation benefitsin Javausing an
optimal control model with soil quality asthe state variable. Bishop and Allen (1989) and Cruz,
etal., (1988) haveestimated the costsand benefits of soil conservationinMali and the Philippines
respectively. Gunatilake and Abeygunawardena(1992), using a Tobit model, found that the
period of land tenure hasanegative influence while asubsidy hasapositiveinfluence on soil
conservation among tobacco farmersinthehill country of Sri Lanka. Hettiarachchi and Gunétilake
(2000) used the same methodol ogy to assessthe soil conservation decisionsof farmersin another
watershed inthe southern part of theidand.

Pagiola(1998) estimated soil conservation benefitsfrom both aprivateand social viewpointin
semi-arid Kenya. Hefound that when on-site productivity isthe primary concern, farmerstend
to havestrongincentivesto adopt conservation measures. When off-gteimpactsaretheprimary
concern, farmershave no direct incentiveto take appropriate remedia action and thereforewant
the government to subsi dise the conservation measures.

In another interesting study, Pattanayak and Mercer (1998) estimated soil conservation benefits
tofarmersinthe Philippinesusing athree-stage analysis. Stage 1 quantified therelationship
between soil conservation and soil quality. Instage 2, the effects of changesin soil quality on
individua household crop productionwereestimated. Thefind stageestablishedthelink between
somemeasureof economicwefareand agriculturd productivity asinfluenced by soil conservation.
Thestudy showed that investmentsin agro-forestry in order toimprove or maintain soil capital
wouldincreaseannua agricultural profitsby 5-10% of total income.

2 SANDEE Working Paper No. 24-07



Gunatilake (1998 & 2003) estimated the on-site costs of soil erosion and on-site benefits of soil
conservation using the productivity changemethod. Inthisstudy, changein soil depthisderived
from soil erosion rates and soil depth isthen substituted in the production function to obtain
productivity changes. Many studies suggest that the compl ex relationship between cropyield
and topsoil depth isapproximated by the production function when topsoil depthisused asan
explanatory variable (Ananda, 1996; Gunatilake, 1990; McConnell, 1983; Segarraand Taylor,
1987).

3. Agricultureand datacollectionin the Chittagong Hill Tracts

Thetota areaof the Chittagong Hill Tract (CHT) isestimated at around 13,237 sg. km, whichin
areaisabout onetenth of the country (Brammer, 1997). Morethan half of the inhabitants of
CHT belong to ethnic hill communities (12 tribes) whiletherest are Bengali migrantsfromthe
plains. TheHill peopleare, ingenerd, very poor andilliterate, and their livelihoods depend on
wage earningsand Jhumcultivation (Uddin, et al., 2000). Tribal householdsown on average
2.80 haof hilly land. Plainlandsfor cultivation arevery scarceinthisarea. Livestock and
poultry provideadditionad income. M ost householdsown only onedwd ling housewithnomodern
amenitiesand their main source of drinking water isnatural springs(seeTablel1).

Khagrachari district, which isunder CHT, is about 350 km from Dhaka City and liesin the
extreme southeast of Bangladesh betweenthelatitudesof 21.11 and 23.45° N and longitudes of
91.42 and 92.42° E (see Fig.1). The district has an estimated area of 2700 sg. km with a
population density of 127 per sg. km (BBS, 2000). Theareaishilly with mildto very steep
dopes(from 15% to over 70%) often breaking or endingin cliffs. Recent aluviumsoccupy the
vdley floors(Khisa, 2001). Thehilly terrainareas, whichrecavehighrainfdl and haveaprolonged
wet season, arewel | drained and aretherefore attractivefor year-round agricultural production.
Thevdleysand hilltopsof theareaarerichinnaturad resourcesincluding timber, bamboo, medicind
plants, etc. Inaddition, rice, sugarcane, maize, tuber crops, fruitsand vegetablesare also grown
inthevalleysand hilltops (Gafur, 2001; Uddin, et al., 2000).

Theclimate of theregion could be categorized as sub-tropical monsoon. The monthly rainfall
rangesfrom44 mmto 987 mm. Thehighest rainfall occursduring June-July. Thehot and humid
rainy season aternateswith dry and cool winters. Thewinter startsfrom themiddle of November
and continuestill late February. Thesoil texturevariesfrom sandy loamto clay loam. Inaddition
to cultivation, collection of timber, firewood, and house-construction materia remainimportant
assourcesof incomefor hill people.

Land ownershipisacomplex issueinthehill areasasmany villagershave customary rightsto
land. Generally, people have settled wherever therewas enough land. Over time, however,
more and morelandswere settled in the name of private personsfor agricultureand horticulture,
creating private property rightsover land (Riessen, 2000). A variety of crops, fruit treesand
timber speciesaregrown inthe study area. After cultivating crops, farmersgeneraly leavethe
hill for rejuvenation of top soilsand returntoit after 3-10 yearsfor cultivation. SomeBengali
farmersinvolved inthe HFRR project are adopting the Multi StrataFruit Orchard (M SFO) on
thehill asasoil conservation measure. Livestock isoften associated with crop production providing
cashfor important family expenses.
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3.1 Jhum (Shifting) Cultivation

Shifting cultivation, locally called Jhum, isatraditiona crop cultivation system of thetriba hill
people. Traditions and beliefs are part and parcel of the selection of Jhum lands by tribal
farmers. Usually, they take abath, wear clean clothes, offer prayersand go out in search of a
likely Jhumsite. If asuitablesiteisfound, they collect alump of soil fromthesitefor a‘dream
test’. If they experience positive dreams, they select theland for cultivation. If thedreamis
unfavourable, they reject the siteand look for another area. Dueto demographic pressureand a
relative shortage of land for Jhum, however, the choice of farmersin selecting land for Jnumhas
shrunk (Hag 1999 & Khan, 1999).

Slashing and subsequent burning are preconditionsfor Jnumcultivation. Slashing of vegetation
for cultivationisdoneduring January-February. Thedry vegetationisburnt and thehill iscleaned
for sowing seedsinApril-May. Theimportant Jnumcropsarebrinja, turmeric, rice, chili, sesame,
mar pha (cucumber), arum, sweet-gourd, and cotton. Theother lessimportant cropsaremaize,
gourd, tassel-gourd, yard-long bean and tree potato. After the start of thefirst rainsin April-
May, they dibbledifferent crop seedsin holes, whilesmultaneoudy usngthehoe. Jhumfarmers
broadcast smaller seedsand dibblerelatively bigger and mixed seeds. They cultivateturmeric
and aroidsas mixed crop.

Thehill farmersharvest Jnumcropsfor along period that startsfrom June and endsin December
depending on the maturity period of crops. They harvest |eafy vegetables and fruits during
Juneto September. Cucumber, bitter gourd, maize, sweet gourd and sinel (spices) areharvested
between July and September. Other important crops like potato, chili, arum and rice are
harvested during September and October. In October, they harvest white gourd, yard long
bean, cotton, cassavaand sesame. Only turmericisharvested between the month of November
and December.

3.2  TheMulti SrataFruit Orchard (M SFO)

The M SFO isoneof the new soil conservation technologies promotedinthelast seven yearsfor
livelihood devel opment and to mitigate the negative effects of soil erosionamong hill farmers.
BARI has established anumber of M SFO spreading over three hill districtsunder the HFRR
project. Under thisprogramme, farmersare given many different kinds of inputsfree of cost.
Theinputsarefruit sapling, pineapple sucker, fertilizers, the cost of input carrying and labour, and
transplanting of fruit saplings. After harvesting Jhumcrops, fruit saplingsare planted on hills
maintaining an 8-10 meter distance between two plants. Generally, dwarf-typefruit treesare
planted onthetop whiletall fruit treesare planted on thelower base of thehill. MSFO farmers
a so trangplant pinegppl e suckersin between rowsof fruit saplingsduring theMarch-May period,
which act both ashedge cropsagainst soil erosion aswell ascash crop for thefarmers. If proper
management is ensured, ahill becomes afruit orchard after just 8-10 years. Thefruit trees
prevent the heavy rain from directly hitting thetopsoil of the hills, which resultsin decreased
topsoil erosion.
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3.3  Sampling Design and Data Collection

Matiranga, Ramgar and Sadar upazila® of Khagrachari district were purposively selected for
interviewing MSFO farmers. The reasons for the selection were: (i) high concentration of
househol ds practicing soil conservation technology; (ii) the age of orchards (longer) inthese
areascompared to other aress; (iii) thelack of prior studiesinthisarea; and (iv) the existence of
aBARI research station which facilitated thelogistics of thefield survey. A total of 60 M SFO
householdswere chosen. Farmerswere categorised according to the number (1-4) of years of
M SFO technology adoption, choosing 15 farmersrandomly from each category.

TheDighinadaupazlawassd ected for studying Jhumfarmers. A pilot survey wasconductedin
the Jhumstudy areaand acompletelist (sampleframe) of Jnumfarmerswasdeveloped. Since
repeated visitswere necessary in the Jnum area, werestricted our sample househol dsto those
located al ongside the main roads (maximum of 1 km fromthemainroad). Fromthislist, we
stratified farmson the basisof fallow periodsof 3-, 4-, 5-, and 6-year. Forty Jnumfarmers(10
from each strata) were selected randomly.2

MSFO farmerswereinterviewed twiceduring April-May 2005. Datafrom Jhumfarmerswas
collected on a weekly basis during May-December, 2005. This was complemented with
secondary information from the statistical bureau and earlier research reports.

4. Estimation of Costs and Benefits of Jhum and M SFO Farms

In thissection, the costs and benefits associated with Jhumfarming and M SFO are cal cul ated.
Theroleof thediscount ratein motivating farmer adoption of new technologiesisa so examined.
Further, exploratory anaysesisundertaken to establish theimpact of top soil lossonfarmyield
and to understand theimplications of increasing fallow length onfarm top soil.

4.1  JhumFarming

Theper hectare cost of Jhumfarming was calculated by summing up al the costsincurred for
variousinputs such as human labour, seed, and fertilizer (See Table 2). Thegrossreturn per
hectare was cal culated by summing up thevalue of different cropsgrown. The net returnwas
estimated by deducting grosscost fromgrossreturn. Inorder to estimatefuture production from
Jhumfarming, we assumed that the returnsfrom thefour different fallow periods considered
here(3-, 4-, 5-, and 6-year fallows) would remain constant over the next 25 years. Therefore,
based on different fallow periods, the estimated net benefitsof Tk. 686 (3 year), Tk. 2,582 (4
year), Tk. 6,763 (5 year) and Tk. 9,811 (6 year) were considered fixed for up to 25 years (see
Table3).

1 Upazilais an administrative unit that consists of several unions. A union comprises severa villages.
2 In afew cases we had to change the sample household due to problems related to access to the farm for
regular monitoring.
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4.1.1 Profitability of Jhum Farming

Jhum cultivation involveslittle cash expense but relieslargely on own inputsand the natural
fertility of thesoil. Thesurvey found that about 80% of thetotal cost of productionwasdomesticaly
supplied inwhich 75% of the labour and 100% of the seed wasfrom family sources. The net
return per hectarewas Tk. 17,786 (US$ 289.72) per year and was found to increase with the
lengthening of thefallow period. Theaveragerateof return (BCR) of full cost and cash cost
were 1.21 and 2.79 respectively implying that Jnumfarming isprofitable (see Table2 & 3).

Table5 showsthat the average revenuerece ved from two principa Jnumcrops, namely, turmeric
andrice, havegradualy increased withtheincreaseinthefalow period. Asmilar trendwasaso
observed for other crops. Farmswith longer fallow periodsalso showed higher TSD. Figure?2
presentsthe marginal effect of increasing thefallow period onthefarmrevenue. Theganin
margind revenuegraduadly declinesasthefdlow periodincreases. Themaximummargina gain
isreached when farmersincreasethefalow period to 4 yearsand themargina gainsareat their
lowest whenthefallow period isincreased to 6 years. Thisimpliesthat itisnot desirablefor
Jhumfarmerstoincreasethefallow period beyond the 5" year.

4.2 MSFOFarming

Theproject gppraisa techniquewasadopted in estimating the cost and benefit of soil conservation
technology (MSFO). The 1% year cost of setting up an MSFO inthehilly tractsincluded the cost
of fruit sapling, pineappleand bananasucker, fertilizer, human [abour, and intercrop cultivation.
The maintenance costs of gardensfor the 2™ to 4" yearsincluded the costs of human labour,
fertilizer, hormonefor pineapplefruiting, and pesticides. Theinitial cost and the maintenance
costs up to four years of MSFO were calculated from cross section data collected from the
interviews. Maintenance costswere estimated (based on field experience) to be 10% higher for
the gardensaged from 5to 10 yearsthan the average cost incurred for the 1 to 4 year gardens.
Again, themaintenance costsfor 11 to 15 year gardens are assumed to be 15% higher thanthe
maintenance cost for a10™ year garden. Similarly, maintenance costsfor gardensaged 16to 20
yearsand 21 to 25 yearswere assumed to be 15% higher than the costsincurred for the 15" and
20" year gardensrespectively (see Table4).

Thegrossbenefit of M SFO included the benefitsrecelved from fruits, pineapple, intercropsand
the salvage value of trees. Theeconomic lifewastaken into consideration when estimating
incomefromafruit tree. For instance, theeconomiclifeof alitchi (litchi chinensis) and mango
(mengiferaindica) tree was assumed to be 25 yearswhilefor guavait was assumed to be 15
years. Thewholefruiting period of atreewasdivided into three stages. (i) increasing production,
(it) highest production, and (iii) decreasing production. The production periodsand yields of
different fruit treesweretaken from published booksand journals. Thetota benefitsof afruit
treewasca culated by multiplying thetota quantity of fruitsproduced per year with thelength of
fruiting period and local fruit price. Thus, thetotal benefit (undiscounted) per year of asample
garden was calculated by adding up all thereturns produced from the different fruit trees. The
sdvagevalueof afruit treewas cal culated by multiplying thelocal price of timber with thetotal
number of treesper hectare, and treated as previousyear’sincometo thefarmer.
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4.2.1 Net Present Values of the Two Techniques

Costs and benefits were discounted to calcul ate the net present value (NPV) of an MSFO.
Since socia discount ratesare not known, ranges of valueswere used in thisstudy for sensitivity
andyds. Thenet gainfromswitching to M SFO wasestimated by calculating thedifferenceinthe
NPV of MSFO and Jhumfarming using thefollowing formula

MFSO Jhum
Net GanfromMSFO= Zn: B-G - Zn: B-G Where, B = Benefit fromfarmin

=) S| (@) &5 0
(MSFO or Jhum) inyear t; C = Cost of farming (MSFO or Jhum) inyeart; t=1, 2, ton; and
I =interest (discount) rate.

The net gain from M SFO technol ogy was cal cul ated withintheframework of both privateand
social benefitsand costs. Inthe social BCA, the cost to society of keeping land fallow was
included.

4.3 Discount Rate and Its Role

Thediscount rate playsan important rolein determining the net present value of projectsthat
have streams of benefitsand costsover time. Theliterature on discount rate suggeststhat the
gppropriaterate of discount istheonethat includesboth thetimeva ue of money aswell asarate
of growthin future consumption and the e asticity of margind utility of consumption (knownas
the Ramsey equation). However, sinceit isdifficult to determinethese parameterswithinthe
scope of the present study and since most project analysesin Bangladesh usean arbitrary value
of 10%, wetoo haveused 10% for thisanaysis. Atthesametime, asenditivity analysisisdone
using 8%, 12%, 15%, and up to 58% discount rates to understand the impact of the discount
rate on the net present val ue of benefits (see Figure 3).

The adoption of any land use practice by farmersis dependent on therelative profitability of
different options. Thisstudy findsthat the farmerswho adopted M SFO technol ogy received
negative net benefitinthefirst year dueto the higher investment involvedintheinitia stage(see
Tableb5). Thebenefitshowever increase substantia ly from the second year dueto pinegppleand
intercrop cultivation. The benefitsfrom the M SFO garden are expected to continue up to the
25" year.

4.3.1 Discount Rateand Private Returnsof Jhum Farmers

One of the objectives of thisresearch wasto find out when Jhum farmers are most likely to
adopt the M SFO technology. Intheory, it dependson a) the relative profitability of MSFO
farming, b) the expected future prices of products, and c) the rate of discount of individual
farmers. Asdiscussed earlier in Section 4.2, therate of discount of afarmer dependson @) the
rateof interest, b) therate of time preference, and ¢) therate of growthin consumption. Assuming
therate of interest and growth in consumptionisthe samefor al farmers, itistherate of time
preferenceof individua farmersthat would determinethediscount rate. Therateof timepreference
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dependson theindividual’s perception of future outcomes. Inthiscase, if two farmershave
different expectationsvis-avisthe M SFO, thentheir discount ratesarelikely to differ. Afarmer
may switchto M SFO farming when hisnet gainfromthe switch isequal to or greater than that of
Jhumfarming.

Table 6 providesacomparativepictureof net gainsat different discount rates. 1t showsthat a3-
year fallow Jhumfarmer who earnsabout Tk. 686 (US$ 11.17) per hectarewill switchto the
new technology only if his/her rate of discountisbelow 57.48%. Similarly, a4-year falow based
Jhum farmer will switch at discount rates below 46.46%. The cut-off rates of discount are
36.44% for ab-year fallow and 32.58% for a6-year fallow. Thus, if thefarmersarevery poor
and areusing ashort fallow of threeyears, then only avery high return from MFSO would tempt
themto adopt thisnew technology. Farmerswho areableto usea5 year rotation for their crops
becausethey have accessto moreland, would bewilling to switch for significantly lower rates of
returnon MFSO crops. The poorer thefamer themorereluctant hewill beto switch becausehe
caresagreat dea moreabout what he hasin hand today relativeto what he may get next year or
further down theroad from MFSO crops.

4.3.2 Reasonsfor Absence of M SFO Popularity

Eventhough our ca culationsindicatelarge NPV from M SFO technology for awide range of
discount rates, it has been observed that farmersdo not readily switch to M SFO technol ogy.
Figure 3 showsthe changesinthe NPV of M SFO benefitsat different rates of discount.

MSFO seemsvery lucrativeeconomicaly but thehighinitia cost of adoption could beadeterrent
for Jhumfarmers. Theinitial cost of setting upaMSFO farmisTk.1,06,254 (US$ 1,730.80)
per ha, which is beyond the capacity of the poor Jnumfarmers (see Table4). Jhumfarmers
who enjoy only customary rightson their land may find it too risky to spend such largeamounts
on land whichthey do not fully own thereby increasing therate of discount. Thelong gestation
period betweeninitia expenditure and flow of returnscould beafurther deterrent for most Jhum
farmerswho find it difficult to sustain beyond one cropping season. Unlessthey haveaccessto
credit from NGOsor other formal credit ingtitutionsto financetheir initial investment and their
livelihood during the gestation period, they would not be ableto adopt MSFO. Micro-finance
Institutions, which have been successful e sewherein Bangladesh, however will not work here
sincethey depend on weekly repayment schedulesto recover their loanswhile M SFO haslong
agestation period. Finally, orchard farmingis, by andlarge, anew type of farming with which
Jhumfarmersarenot familiar. Thisfurther increasesthelr risk perception.

4.4  The Social Perspective

Inthe above sections, we have discussed thecritical rate of discount that would prompt aJhum
farmer to adopt M SFO technology. However, what wedid not bringinto the cal culation wasthe
amount of land that isused by the different technologies. A 3-year fallow Jhumfarmwould
typically use 3 timesthe amount of land used by aM SFO farmer using the same net-cropped
area. If thegrosscropped areaisused to compare between the two technologies, thetotal gain
from switching to M SFO would be much higher (see Table 7). Hence, thenet social gainsare
much greater than thenet privategainscalcul ated earlier.
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45  Farmers Perceptionson Shifting Cultivation and M SFO

Jhumfarmersareawareof theharmful effectsof shifting cultivation. They opinethat it depletes
and degrades soil in additionto causing other environmental problems. They know therefore of
theneed to stop shifting cultivation. They know of these harmful effectsfrom the experience of
decreasing cropyield over time. Despitethisknowledge, however, they have continued Jhum
farming partly dueto historical reasonsand partly dueto poverty-related reasons such aslack of
aternativesand technical know-how (see Table8).

Interviewsreveal that most hill farmersrealisetheimportance of soil conservation andwishto
adopt the new M SFO technol ogy. About 90% of themwerewilling to set up MSFO ontheir hill
but the technol ogy isunknown to them. Of thosewilling to accept M SFO, 36% said that they
need financial support, 39% want free supply of saplings, and 25% need training (see Table9).

5. Conclusionsand Policy Recommendations

Thisstudy comparesthebenefitsof M SFO farming withthecurrent practice of shifting cultivation
(Jhum) asameansof ensuring soil conservation and enhancing farm incomesin the Chittagong
hills. Thestudy showsthat MSFO farmingishighly beneficid and thenet return for shifting from
Jhumdependson thefallow period practiced in Jhumfarming. However many farmersdo not
want to switchto M SFO farming dueto reasonssuch ashigh discount rates, insufficient knowledge
of MSFO farming practices, associated risksand uncertainties, highinitial cost of adoption,
uncertain property rightsand lack of seed money.

Some of the problems associated with new technology support could be overcomeif financia
support and technical assistance are made avail able by the state authorities. Thissupport could
be channded into three areas. awarenesscregtion, financia support and pest control. By making
farmersmore aware of the benefits of MFSO, they may becomelessreluctant to start onthis
new venture. Awareness can beincreased with thehel p of NGOs, the hill development authority,
and other socio-cultural organizations. Providing long-term and short-term loans at reduced
rates of interest would enablewider acceptance of thistechnology, giventhehighinitial cost of
setting up MSFO farms. M SFO farmers complain about pest-related problemson their farms.
Thus, scientistsand extension agencies need to hel p with better pest management strategiesand
dissemination of these strategiesthrough extenson services.
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TABLES

Table 1: Socio-Economic Profile of Jhum Farmers

Socio-economic Characteristics
1. Familysze 5.10 persons/household
2. Literacy rate 37.5%
3. Population dependent on wage labour 65.0%
4. Population dependent on agriculture 30.0%
5. Landholdings Hill- 2.80 ha; Plain- 0.59 ha
6. Dwelling house (made of CI sheet & bamboo) 1.1 Nos.
7. Households without modern amenities 82.0%
8. Householdswith livestock & poultry 55-65%
9. Source of drinking water Natural springs

Source: Field survey, 2005

Table 2: Annual Cost and Return from Jhum Farming

(Tk per ha)
Particulars Length of Fallow Period of Hill All year
Three year Four year Five year Six year
1. Human labour 15551 (74) 19637 (78) 16973 (75) 17493 (76) 17414 (75)
Family labour 10817 (52) 16271 (65) 12419 (55) 12589 (55) 13024 (56)
Hired labour 4734 (22) 3366 (13) 4554 (20) 4904 (21) 4390 (19)
2. Sed 5113 (24) 5200 (21) 5262 (23) 5161 (22) 5184 (23)
3. Fertilizers 4.25 (0) 5.42 (0) 3.81(0) - 4.32 (0)
4. Interest on OC* 344.8 (2) 300 (1) 343.7 (2) 352.3 (2) 335.24 (2)
A. Gross costs:
Full cost 21013 25142 22583 23006 22938
Variable cost 10196 8871 10164 10417 9914
B. Gross benefit 21699 27724 29346 32465 27700
C. Net return
Over full cost 686 2582 6763 9811 4762
Over cash cost 11503 18853 19182 22048 17786
D. Rateof return
Over full cost 1.03 1.10 1.30 1.43 121
Over cash cost 213 3.13 2.89 3.12 2.79
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Table 3: Cost and Benefit Sreams of MSFO and Jhum Farming

Cost and Return from M SFO Farming Net Benefit from Jhum Farming
(Tk/ha) (Tk/ha)
Year

Cost Benefit | Incremental | 3year Ayear 5year 6year
Stream Stream Benefit Jhum Jhum Jhum Jhum
1 10624 0 -1062%4 636 2582 6763 9811
2 %678 49093 39416 636 2582 6763 9811
3 10773 70478 57706 636 2582 6763 9811
4 10237 103742 93505 636 2582 6763 9811
5 36302 55596 1874 686 2582 6763 9811
6 36302 157093 120291 636 2582 6763 9811
7 36302 121489 84687 636 2582 6763 9811
8 36302 164885 128083 636 2582 6763 9811
9 36302 129742 92940 636 2582 6763 9811
10 36302 164550 107748 636 2582 6763 %811
n 42322 981198 938876 636 2582 6763 9811
2 42322 1270102 1227780 636 2582 6763 9811
13 42322 981198 938876 636 2582 6763 9811
14 42322 1270102 1227780 636 2582 6763 9811
15 42322 981198 938876 636 2582 6763 9811
16 48671 1701247 1652576 636 2582 6763 9811
17 48671 1318362 1269692 636 2582 6763 %811
18 48671 1701247 1652576 636 2582 6763 %811
19 48671 1318362 1269692 636 2582 6763 %811
20 48671 1701247 1652576 636 2582 6763 %811
21 55971 1680950 1624978 636 2582 6763 9811
2 55971 2168258 2112286 636 2582 6763 9811
23 55971 1680950 1624978 636 2582 6763 9811
24 55971 2168258 2112286 636 2582 6763 9811
5 55971 1680950 1624978 636 2582 6763 9811

2% 0 445120* 445120 0 0 0 0

Notes:

16

*Salvage value of tree
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Table 4:

Initial and Maintenance Costs of M SFO

i 1 year cost 2" year cost 3" year cost 4" year cost
(Tk/ha) % (Tk/ha) % (Tk/ha) % (Tk/ha) %

1 Humanlabour | 36950 A8 8691 898 11630 911 BA 918

Family labour 10773 101 8691 898 11630 911 BA 918
Hired labour 26177 246 - - - - - -

2 Sapling/sucker | 25927 244 - - - - - -
Fruit sapling 6900 65 - - - - - -
Banana sucker 608 06 - - - - - -
Pineapple sucken 18419 173 - - - - - -

3. Fertilizers 342065 R2 633 6.6 82 6.3 541 53
Urea 5916 56 - - - - - -
TSP 13500 127 - - - - - -
MP 14789 139 - - - - - -

4. Hormone - - 300 31 265 21 169 17
5 Pedticide - - 49 05 % 06 133 13
6. Intercrops 9172 86 - - - -

Total 106254 100 %678 100 12773 100 10237 100

Note:  Price of inputs: Pineapple sucker= Tk.0.50 (including transportation cost); Mango= Tk.50;

Table 5: Effect of Increased Fallow on TSD and Productivity (Jhum)

Litchi= Tk.25; Jackfruit= Tk.10; Guava= Tk.5; Coconut= Tk.20; Betel nut= Tk.10; Papaya=
Tk.2; Lemon= Tk.10; Golden apple= Tk.10; Indian Olive= Tk.10; Sapota= Tk.10; Banana=
Tk.5; Urea= Tk.6; TSP= Tk.14; MP= 15; Wage Rate = Tk.110 (including meal).

Type of Jhum

Average Revenue

Average Revenue

Changein Farm

(Tk/ha) (Tk/ha) TSD (cm)
A. Turmeric
3yearsfalow 1244880 563 1977
4yearsfallow 14444.35 730 1415
5yearsfalow 17279.71 793 1,299
6 yearsfallow 18993.27 843 1151
B. Rice
3yearsfalow 352593 563 560
4yearsfallow 3907.75 730 383
5yearsfalow 424531 793 319
6 yearsfalow 457413 843 277
C. AllCrops
3yearsfalow 21698.79 563 3445
4yearsfallow 2772412 730 2,716
5yearsfalow 2934599 793 2,205
6 yearsfalow 32464.80 843 1967
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Table 6: Gains from Switching to MSFO Technology

Annual Net Gain Takaper hafrom MSFO Farmers

Rate of
Discount from 3 year from4 year from5year from 6 year
Jhum Jhum Jhum Jhum
8% 232458 231649 229863 228562
10% 170895 170207 168689 167582
12% 127283 126688 125376 124420
15% 83706 83216 82135 81347
25% 24480 24177 23511 23025
32.58% 10930 10698 10185 9811*
36.44% 7430 7222 6763*
46.46% 2746 2582+
57.48% 686*

Note:

*equivalent of foregone benefits from Jhum farming

Table 7: Social Gains from MSFO Technology

Annual Net Gain Taka per hafrom M SFO When Switching

Rate of
Discount from 3 year from4 year from5year from 6 year
Jhum Jhum Jhum Jhum
8% 232666 232481 232141 231980
1% 171071 170911 170612 170463
12% 127433 127292 127025 126885
15% 83707 83475 83347
25% 24552 24466 24296 24192
33.39% 10120 10049 4 9811*
37.16% 6967 6900 6763*
46.96% 2641 2582+
57.71% 686*

Note: * foregone benefits from Jhum farming

18
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Table 8: Reasons for Jhum Cultivation

Type of problem Percentage

Reasonsfor Jhum Cultivation (N=40)
Jhumfarming isan inherited practice
For livelihood/poverty

Other cultivation method is unknown
Lack of plainland

Lack of awareness

Labour scarcity

oA ®WN P
auBBEB8YK

Table 9: Farmers Responses to the Adoption of MSFO Technology

Reasons for not Adopting Percentage

A.  Willingnessto Adopt (N=40)
Yes 0
No 10

B. Reasonsfor not Adoption
1 Technique of establishing MSFO is unknown
2 Require higher investment

R B

C. FacilitiesDemanded
1 Provision for supplying fruit saplings free of cost
2. Provisionfor full financial support to set up MSFO
3. Provisionfor providing training on MSFO

RSB
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FIGURES

Figure 1. Map of the Study Area
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Figure 2: Marginal Revenue with Respect to Length of Fallow Period
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Figure 3: Annual Net Gain from Switching to MSFO Technology at Different Discount
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ANNEXURE-I|

SANDEE sponsored research project
on

“Economic assessment of soil conservation technology for
hill farming in hill regions of Bangladesh”

HOUSEHOLD SURVEY FOR JHUM FARMER

Greetings! We are conducting aresearch on the aboveresearch project inthisdistrict and
require conducting interview with househol dsto know theinsightsinto theimpact of Jhum
farming. Thisresearchissolely for academic reasonsand all your responseswill remain
confidentid. Wewill try our best to sharetheresultsof our research with you once completed.
We will be extremely grateful if you agreeto collaborate with us and give your timeto
answer aset of questionswe have. The questionsare designed to hel p us understand how
your are affected or benefited from Jhum farming and what measures have you taken to
minimisethe problem. Wethank you for your time and eagerly hopefor your cooperation.

Would you liketo participatein theinterview? | No | Yes

Agricultural Economics Division
Bangladesh Agricultural Research Indtitute
Joydebpur, Gazipur-1701
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5 years of
cultivation

6 years of

cultivation

Sample No. Culti vat_lon Cycle: 3 years of 4 years of
(Put tic mark) cultivation | cultivation
1. Identification of farmer
Respondent’ SNAME: .........oooevieirreeree s Father' SNamE: .......ocoereinreereeeee s

Tribal group name: ...

.... District: .

2. Socio-demographic characteristics

Name of family
member

Relationship with
HH head (Code-1)

Age Literacy level
(year) (Code-2)

Occupation (Code-3)

Main

Subsidiary

G| WIN|F

Code 1: 1= Household head, 2= Spouse, 3= Son, 4= Daughter, 5= Mother, 6= Father, 7= Brother, 8= Sster, 9= Grand
father, 10= Grand mother, 11= Grand son, 12= Grand daughter,13= Son-in-law, 14= Daughter-in-law, 15=
Brother-in-law, 16= Sister-in-law, 17= Niece, 18= Nephew, 19= Permanent labour, 20=0Other relatives

Code 2: 1= llliterate, 2= Can sign only, 3= Primary (Class I-V), 4= Secondary (Class VI-X), Higher secondary (HSC), 5=
Degree, 6= Above degree

Code 3: 1= Agriculture, 2= Business, 3= AgriculturetBusiness, 4= Agriculturet+ Service, 5= Agriculture+Labour, 6= Farm
labour, 7= Non-farm labour, 8= Service, 9= Sudent, 10= Unemployed, 11= Religious work, 12= Other

profession (Specify)

3. Land ownership pattern

Land category

Farm size
(indecimal)

Ownership pattern

(Code)

Period under
cultivation (year)

1. Cultivableland (Plain land)

2. Cultivableland (Hilly land)

3. Homestead area

Code 1= Sateland, 2= Inherent land, 3= Purchased land, 4= Other (PI. specify)
[ ] Land value : Plain land .............. (Tk/acre); Hilly land

.......... (Tk/acre)
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4. Detailed information on crop production on a specific hill
[ | Areaof thehill ... decimal

9. |Landarea| Crop | Variety | Planting | Harvesting|  Seed/seediing Seed | Total | Cost of
No. (Dec) name name time time price | output | staking/

(Code-1) | (Code-2) | (Code-3) | (Code-3) | Quantity | Unit | (Tk/unit) | (kg) fencing
(Tk)

01
02
03

05
06
07
08
09
10
11
12
13
14
15

Code-1: 1= Rice, 2= Turmeric, 3= Brinjal 4= Chilli, 5= Sesame 6= Marpha, 7= Maize, 8= Cotton 9=
Arum (Kachu), 10= Country bean, 11= Okra, 12= Sweet gourd (Pumpkin), 13= White gourd,
14= Shake gourd, 15= Teasel gourd, 16= Coriander, 17= Bitter gourd, 18= Melon, 19= Leafy
vegetable, 20= Cucumber, 21= Cheena, 22= Kaown, 23= Ginger, 24= Pineapple, 25= other
crops (Pl. specify)

Code 2: 1= High yielding variety, 2= Local variety

Code 3: 1= May, 2= June, 3= July, 4= August, 5= September, 6= October, 7= November, 8= December,
9= January, 10= February, 11= March, 12=April
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Table-4 continued ....

S.
No.

Crop name
(Code-1)

Consumption
(kg)

Use as
seed (kg)

Sde
(kg)

Sold to
whom?
(Code-4)

Place of
e
(Code-5)

Output
price
(Tk/kg)

*Marketing
cost for total
output (Tk)

01

02

03

04

05

06

07

08

09

10

11

12

13

14

15

Code-1: 1= Rice, 2= Turmeric, 3= Brinjal 4= Chilli, 5= Sesame 6= Marpha, 7= Maize, 8= Cotton 9=
Arum (Kachu), 10= Country bean, 11= Okra, 12= Sweet gourd (Pumpkin), 13= White gourd,

14= Snake gourd, 15= Teasel gourd, 16= Coriander, 17= Bitter gourd, 18= Melon, 19=
vegetable, 20= Cucumber, 21= Cheena, 22= Kaown, 23= Ginger, 24= Pineapple, 25=
crops (PI.
1= General consumer (farmyard), 2= General consumer (in market), 3= Bepari (farmyard), 4=

Code 4:

specify)

Bepari (in market), 5= Arathdar (in market)
Code-5: 1= Local market, 2= Urban market
* Marketing cost= (Cost of transportation + Market toll+ Personal expenses due to sale)

Leafy
other

5. Information on fertilizer and pesticide use on a specific hill for crop production
Fertilizer Quantity Price Number of SEEREIE(CE )
type used (kg) (Tk/kg) total use 1% time 2 time 39 time

Urea

TSP

MP

Cowdung

Insecticide
Code: 1= Before planting/sowing seed, 2= during planting/sowing seed, 3= during growth stage of

plant, 4= at the time of flowering, 5= just after initiation of rain, 6= other (PI. specify)
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6.  Pattern of human labour use for producing crops under Jhum
Number of labour used (Man-day)
Labour category Time of work(Code)
Male Femde Total labour

1. Cleaning & burning

Family

Hired
2. Sowing/transplanting

Family

Hired
3. Weeding/fertilising

Family

Hired
4. Watching/guarding crop

Family

Hired
5. Harvesting & carrying

Family

Hired
Code: 1= May, 2= June, 3= July, 4= August, 5= September, 6= October, 7= November, 8= December,

9= January, 10= February, 11= March, 12=April
[ ] Priceof day labour (Tk/day): Malelabour ...........c.ccccvevevrererenee. , Femalelabour .........cccocoeevvvnvvernnee.
[ ] Do you provide any meal along with daily allowance? Yes (1) No (2)
] Iftheanswer isYES howmuch and itsSestimated PriCe.......ovvvrrieerenereienssene e seseenens
] Iman-day = .....cccocovvmininnennns hours.
[ ] Cost of making watching hut for Jnumfarming (TK): ........covrrrnne s
7. Information of credit received (Last year: 2004)
Source of credit Loan amount (Tk) Interest rate

Bank

NGO

Money leander

Relatives

Cooperative society

8.

Perception of farmers about Jhum cultivation and changing to Multi Strata Fruit

Orchard (MSFO)

8.1 Why you grow crops under traditional method like Jhum?

Reasons for traditional

Ranking

(2 Forlivelihood

(2) Financia hardship

(3) Jhum farming is our inherited practice

(4) Labour scarcity

(5) Other cultivation method is unknown to us

(6) Other (Pl. specify)
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8.2 What are the major constraints (risks) to crop production under Jhum?

Major constraints

Ranking

@

Lack of cash money

¢

Scarcity of labour

©)

Insect and pests infestation

4

Lack of HY'V seed

©)

Huge crop loss (especially rice) due to heavy rainfall

(6)

Scarcity of insecticides and their high price

Q)

Crop damaged by livestock (cow/goat)

®)

Other (PI. specify)

8.3 What measures do you consider for elimination/minimisation of the problems?

Type of measures

Ranking

@

Borrow cash from others

@

Use insecticides

©)

Collect labour from other areas/| ocations

4

Make fence round the crop

©)

Not taken any preventive measure

(6)

Other (PI. specify)

8.4 Do you know, Jhum cultivation causes huge soil loss/erosion from hilltop?

8.5

Yes (1) No (2)

If the answer is YES, from whom you know about it?

Source of information

Ranking

@

By experience

2

Observed decreased yield over time

©)

From other farmers

4

From BARI scientists

®)

Other (PI. specify)

8.6

8.7

Beside soil erosion and soil quality deterioration, Jhum farming causes various

environmental degradation. Do you know it?
Yes (1) No (2)

If the answer is YES, please mention the types of environmental degradations.

Environmental problems

Ranking

@

Decrease forest vegetation

2

Irregular rain due to aforestation

(©)

Decrease biodiversity

(4)

Hill soil become hard due to burning

®)

Not known

(6)

Other (PI. specify)

8.8 Did you experience yield losses over time due to Jhuming?

8.9

Yes (1) No (2)

If the answer is YES, how much?
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@ In the case of rice, extent Of Yield 10SS.......ccoiriiiiiii e %

2 In the case of turmeric, extent Of Yield 10SS......c.ooieiiinini s %
(3) In the case of marpha, extent of Yield 10SS ..o %
(4) Inthecaseof .......... yextent Of Yield 10SS ..o %

8.10. In your opinion, what measures should be taken to control soil erosion from the
hilltop?

Erosion control measure Ranking
(1) Jhum farming on a specific hill should bedone  after 10-12 years.
(2) Apply chemical fertilizers
(3) Make aforestation
(4) Mixed plantation (MSFO) on the hill

(5) Other (Pl specify)

9. Do you know about MSFO of Bangladesh Agricultural Research Institute?
Yes (1) No (2

9.1 If theanswer is YES, how you know it?

@ From BARI scientists
2 From neighbour
3) | have seenit.

(4)  Other (Pl. specify)

9.2 Improvements of soil fertility and farmers' livelihood are possible through
establishing MSFO. Do you want to adopt this technology?
Yes (1) No (2

9.3 If the answer is NO, why?

Reasons for not adopting Ranking
(1) Technique of establishing MSFO is unknown
(2) Requirehigh cost
(3) Land ownership is not clearly defined
(4) Other (P. specify)

9.4 What are the facilities do you want from government to adopt this technology?

Facilities for adopting MSFO Ranking
(1) Full financial support for establishing MSFO
(2) Provision of providing training on MSFO
(3) Provision of supplying fruit saplings free of cost
(4) Other (P. specify)

Thank you for your time
Your participation isgreatly appreciated
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ANNEXURE-II

SANDEE sponsored research project
on

“Economic assessment of soil conservation technology for
hill farming in hill regions of Bangladesh”

HOUSEHOLD SURVEY FOR MSFO FARMER

Greetings! We are conducting aresearch on the aboveresearch project inthisdistrict and
require conducting interview with househol dsto know theinsightsinto theimpact of Multi
StrataFruit Orchard (M SFO) plantation. Thisresearchissolely for academic reasonsand
all your responseswill remain confidential. Wewill try our best to sharetheresults of our
research with you once completed. Wewill beextremely grateful if you agreeto collaborate
with usand giveyour timeto answer aset of questionswehave. Thequestionsaredesigned
to help usunderstand how your are affected or benefited from M SFO farming and what
measures haveyou taken to minimisethe problem. Wethank you for your timeand eagerly
hopefor your cooperation.

Would you liketo participatein theinterview? ] No .| Yes

Agricultural Economics Division
Bangladesh Agricultural Research Ingtitute
Joydebpur, Gazipur-1701
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Ageof Garden: 1% year 2 year 39 year 44 year
Sample No./ .

ot o (Put tickmark) 2004 2003 2002 2001
1. I dentification of farmer

Respondent’ SNaME: ......ccoueirieerieerie e Father’ SName: ...
Tribal group name: ... veee DISIFCE o Upazila: ..
UNION: ..o ViIllagE: ..o Distanceto puccaroad..........ccocveeeeeerenennnn
Distance to upazila Market ..o km
2. Socio-demographic characteristics
9. No. | Nameof family Relationship with Age Literacy level Occupetion (Code-3)

’ member HH head (Code-1) (year) (Code-2) Main Subsidiary

1

2

3

4

5

Code 1: 1= Household head, 2= Spouse, 3= Son, 4= Daughter, 5= Mother, 6= Father, 7= Brother, 8= Sster, 9= Grand

father, 10= Grand mother, 11= Grand son, 12= Grand daughter,13= Son-in-law, 14= Daughter-in-law,
15= Brother-in-law, 16= Sister-in-law, 17= Niece, 18= Nephew, 19= Permanent labour, 20=COther relatives

Code 2: 1= llliterate, 2= Can sign only, 3= Primary (Class I-V), 4= Secondary (Class VI-X), 5=Higher secondary (HSC),

6= Degree, 7= Above degree

Code 3: 1= Agriculture, 2= Business, 3= Agriculture+Business, 4= Agriculture+Service, 5= Agriculture+Labour, 6= Farm

labour, 7= Non-farm labour, 8= Service, 9= Sudent, 10= Unemployed, 11= Religious work, 12= Other
profession (Specify)

3. Land ownership pattern
Land category Farm size Ownership pattern Period under
(indecimal) (Code) cultivation (year)
1. Cultivableland (Plain land)
2. Cultivableland (Hilly land)
3. Homestead area
Code: 1= Sateland, 2= Inherent land, 3= Purchased land, 4= Other (PI. specify)
] Land value : Plain land .............. (Tk/acre); Hilly land .......... (Tk/acre)
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4. Detailed information on crop production on a specific hill
[ | Areaof the hill ... acre

S. Fruit Land No. of | Planting Sapling Urea TSP MP Dung
No. tree aea trees time price | (gmipit) | (gmpit) | (@M/pit) | (@M/pit
(Code-1) | (indec) (Code-2) (Tk/unit)

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15

Code-1: 1= Pineapple, 2= Mango, 3= Litchi, 4= Jackfruit, 5= Guava, 6= Coconut, 7= Nut, 8= Papaya,
9= Lemon, 10= Aanra, 11= Banana, 12= Olive, 13= Sofeda, 14= Black berry, 15= Other

Code-2: 1= January, 2= February, 3= March, 4= April, 5= May, 6= June, 7= July, 8= August, 9= September,
10= October, 11= November, 12= December

5. Number of human labour used for setting MSFO on the specific hill as mentioned
in Table 4 (collect data for 1% year)

Number of man-days :
Lo 2y Time of work

Male Femde Total labour (Code-1)

1. Cleaning & burning of vegetation
Family
Hired

2. Transplanting of fruit saplings
Family
Hired

3. Intercultural operation
Family
Hired

Code-1: 1= January, 2= February, 3= March, 4= April, 5= May, 6= June, 7= July, 8= August, 9= September,
10= October, 11= November, 12= December
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6. Information regarding MSFO output and their marketing for the specific hill as
mentioned in Table 4 (collect data for 2/3%4" year garden)

S. Nameof | Number of | Total weight| Fruit price | Wheresae?| Soldto Marketing Fruiting
No | Fruit tree fruits (ko) (Tk/kg) (Code-2) whom? and other time**
(Code-1) (Code-3) costs*

01
02
03
04
05
06
07
08
09
10

Code-1: 1= Pineapple, 2= Mango, 3= Litchi, 4= Jackfruit, 5= Guava, 6= Coconut, 7= Nut, 8= Papaya,
9= Lemon, 10= Aanra, 11= Banana, 12= Olive, 13= Sofeda, 14= Black berry, 15= Other

Code-2: 1=Local market, 2=Urban market

Code-3: 1= General customer (Farm yard), 2= General customer (in market), 3= Bepari (Farm yard),
4= Bepari (in market), 5= Arathdar (in market), 6= Other (PI. specify)

* Marketing cost = (cost of transportation+ Market toll + Personal expenses)

*x Please collect assumed time period of fruiting for each fruit tree.

7. Costs of and returnsfrom crop and fruit production on the specific hill as mentioned
in Table 4 for other years (collect data except 1% year)

Cost and return (Tk/hill)
Year: 200.... Year: 200.... Year: 200....

Cost and return

A. Cost incurred for:
Pineapple sucker/Sapling*
Fertilizers

Pesticides

Labour**

Hormone

ok wN

Sale of produce

B. Returnsreceived from:
Fruits

Other crops

N

* If farmer replace any sapling due to die of any old sapling
** Labour cost = (Labour used for planting of sapling, weeding, fertiliser and insecticide application
and fruit harvesting)
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7. Detailed information on crop production between rows of fruit saplings on the specific
hill used for MSFO and mentioned in Table 4 (collect data for 1% year)
[ | Areaof the hill ... decimal

Crop | Land | Variety | Planting | Harvesting|  Seed/seedling Seed | Total | Cost of

name area name time time ' price | output | staking/
(Code-1) | (Dec) |(Code-2) | (Code-3) | (Code-3) | Quantity = Unit | (Tk/unit) | (kg) fencing
(Tk)

01

02

03

04

05

06

07

08

09

10

11

12

Code-1:

Code 2:
Code 3:

1= Rice, 2= Turmeric, 3= Brinjal 4= Chilli, 5= Sesame 6= Marpha, 7= Maize, 8= Cotton 9=
Arum (Kachu), 10= Country bean, 11= Okra, 12= Sweet gourd (Pumpkin), 13= White gourd,
14= Snake gourd, 15= Teasel gourd, 16= Coriander, 17= Bitter gourd, 18= Melon, 19= Leafy
vegetable, 20= Cucumber, 21= Cheena, 22= Kaown, 23= Ginger, 24= Pineapple, 25= other
crops (Pl. specify)

1= High yielding variety, 2= Local variety

1= May, 2= June, 3= July, 4= August, 5= September, 6= October, 7= November, 8= December, 9=
January, 10= February, 11= March, 12=April

Table-8 continued.....

S. Crop Consumption | Useas Se Sold to Place of Output *Marketing
No name (ka) seed (ka) whom? sde price cost for total
(Code-1) (kg) (Code-4) (Code-5) (Tk/kg) output (Tk)
01
02
03
04
05
06
o7
08
09
10
Code-1: 1= Rice, 2= Turmeric, 3= Brinjal 4= Chilli, 5= Sesame 6= Marpha, 7= Maize, 8= Cotton,
9= Arum (Kachu), 10= Country bean, 11= Okra, 12= Sweet gourd (Pumpkin), 13= White gourd,
14= Snake gourd, 15= Teasel gourd, 16= Coriander, 17= Bitter gourd, 18= Melon, 19= Leafy
vegetable, 20= Cucumber, 21= Cheena, 22= Kaown, 23= Ginger, 24= Pineapple, 25= other
crops (PI. specify)
Code 4: 1= General consumer (farmyard), 2= General consumer (in market), 3= Bepari (farm yard),
4= Bepari (in market), 5= Arathdar (in market)
Code-5: 1= Local market, 2= Urban market

Marketing cost= (Cost of transportation + Market toll+ Personal expenses due to sal€)
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9. Number of human labour used for crop production on the specific hill that
used for MSFO (collect data for 1% year)

Labour category

Number of man-days

Male

Femde

Total labour

Time of work
(Code-1)

1. Sowing/transplanting
Family
Hired

2. Weeding & fertilising
Family
Hired

3. Harvesting & carrying
Family
Hired

Code 1: 1= May, 2= June, 3= July, 4= August, 5= September, 6= October, 7= November, 8= December, 9=
January, 10= February, 11= March, 12=April

1 man-day =

Price of day labour (Tk/day): Male labour
Do you provide any meal along with daily allowance?
If the answer is YES, how much and its estimated price
hours.

--, Female labour
Yes(1) No (2)

10. Quantity of fertilizer and pesticide used for crop production on the specific hill that
used for MSFO (collect data for 1% year).

Fertilizer
type

Quantity
used (kg)

Price
(Tk/kg)

Number of
total use

Stage of use (Code)

1% time

2 time

39 time

Urea

TSP

MP

Cowdung

Insecticide

Code:

1= Before planting/sowing seed, 2= during planting/sowing seed, 3= during growth stage of

plant, 4= at the time of flowering, 5= just after initiation of rain, 6= other (PI. specify)
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11. Costs of and returns from crop production on the specific hill that isused for MSFO
(collect data for other years'.)

Cost and return (Tk/hill)
1% year: 200.... 2™ year: 200.... 34 year: 200....

Cost and return

A. Cost incurred for:
1. Labour*
Family
Hired
Seed
Fertilizer
Pesticide
Other costs
B. Returnsreceived from:

ahswn

gl lw|[N|[e

Note:  If 1% year MSFO, no need to collect data and not fill the above table. Please collect cost and return
data for 2" or 3" or 4" year MSFO.

* Labour cost = (Cost of sowing of seed/seedling + cost of weeding + cost of fertilisersandinsecticide
application + cost of crop harvesting)

12. Credit received from different sour ces (collect data for the last year: 2004)

Source of credit L oan amount (Tk) Interest rate

Bank

NGO

Money lender
Relatives
Cooperative society

13. Perception of farmers about MSFO and Willingness to its Continuation
13.1 How long you are engaging/practicing MSFO? .......cccocvvvrvennnne years

13.2 Why you are doing it? (PI. tick the right answers and rank them according to their
importance, i.e.l for most important answer and so on)

Reasons for doing MSFO Ranking
(D Couldreceivemorefinancial benefit in future
(2  Our children can be benefited from MSFO
(3  Neighbouring farmer insists me to do this
(4  OnceMSFOismade, itismadefor ever
(®5) To prevent soil erosion
(6)  Other (PI. specify)
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13.3. Who has influenced you to adopt this technology?
(PI. tick theright answers and rank them according to their importance)

Sources of influence Ranking

(1) From BARI scientists

(20 Sdfinterest

(3)  Neighbouring farmer

(4)  Other (P\. specify)

13.4 Haveyou received any training before adopting this technology? Yes(1) No (2)

13.5 If the answer is YES, which organisation has given you training?
(PI. tick the right answers).
(1) BARI (©)] Hill Tract Development Board

(2) NGO 4 Other (PI. specify)

13.6 What you have learnt from the training?
(PI. tick the right answers and rank them according to their importance)

Lessons from training Ranking

(1) MSFO prevents soil erosion to some extent

(2)  Higher income could be received from MSFO

(3)  Procedure of making grafting from various fruit trees

(4  Crop management

(5) How to protect insect-pest infestation

(6) Other (P specify)

13.7 Did you experienced/encountered any problem during practicing MSFO?
Yes (1) No (2)

13.8 If the answer is YES, what were those problems?
(PIL. tick the right answers and rank them according to their importance)

Types of problems Ranking

(1) Died of fruit saplings by unknown diseases/causes

(2) Lackofirrigation facility

(3)  Lack of spray machine

(4)  Insect-pest infestation

(5) Intercultural operationsin the orchard is difficult.

(6) Afraid of snake and mosguito bite

(7)  Concerned officials/scientists do not visit the garden

(8)  Regular weeding is not donefor lacking of cash money

(9)  Other (Pl. specify)
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13.9 In your opinion, what are the possible solutions of your problem?
(PI. tick the right answers and rank them according to their importance)

Possible solutions Ranking

@ Healthy fruit saplings should be supplied on time

2 At least one HTW or irrigation pump should be installed at
the valley of the hill

(€)] One spray machine should be supplied to the actual
MSFO owner.

4 MSFO should be monitored at least 2 years from
its establishment.

(5) Bank loan should be provided with low interest rate.

(6) Training manua and booklets on MSFO should be given to
the MSFO farmer.

@) Other (PI. specify)

13.10What are the possible steps needs for successful implementation of this program?
(PI. tick the right answers and rank them according to their importance)

Steps for successful implementation Ranking

@ Should select really enthusiastic farmer toward MSFO.

2 Length of present training period should be extend.

3 Training manual and booklets on MSFO should be given
to the farmer

4 MSFO should be monitored at least 2 years from its
establishment.

(5) MSFO should be set up in the concentrated Jhum
farming locations.

(6)  Other (PI. specify)

13.11 Are you going to adopt this technology for more area in future?
Yes (1) No (2)

13.121f the answer is YES, mention how you adopt this technology?
(PL. tick the right answers and rank them according to their importance)

Reasons for expanding MFSO to other areas Ranking

@ | shall set another MSFO by investing the income
earned from existing M SFO.

2 Withdrawal of bank loan

3 If government provide financial assistance for setting MSFO.

4 Other (PI. specify)

13.13If the answer is NO, why?
(PI. tick the right answers and rank them according to their importance)

Reasons for not expanding MSFO Ranking

(1) Lack of suitableland.

(2) Lack of cash money

(3) I don’t like it.

(4) Other (PI. specify)
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13.14Will you influence other farmers to adopt this technology in future?

Yes (1) No (2)

13.15If the answer is YES, how?
(PI. tick the right answers and rank them according to their importance)

Influencing procedures

Ranking

@

| shall discuss the positive impacts of MSFO to others.

2 | shall teach other farmers, if they seek help
from me about MSFO.

3 | shall help the enthusiastic farmers to contact
with BARI scientists.

4 Other (PI. specify)

13.161f the answer is NO, why?
(PIL. tick the right answers and rank them according to their importance)

Reasons for not influence

Ranking

@

| have no time to discuss the matter to others
(scarcity of time).

2 It seems to be a lengthy process.
3 All blames may be come to me, if the project isfailed.
4 Other (PI. specify)

Thank you for your time
Your participation is greatly appreciated
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